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Chapter NR 812
WELL CONSTRUCTION AND PUMP INSTALLATION

Subchapterl — General NR 812.23 Driven point (sand/point) wells.
NR 812.01 Purpose. NR 812.24 Dug type well design and construction.
NR 812.02  Applicability. NR 812.25  Springs.
NR 812.03 Cooperation with the department. NR 812.26 Well and drillhole abandonment.
NR 812.04 Contracts for noncomplying installations. Subchapter Ill — Requirements for New Pump Installations and Vster
NR 812.05 Disposal of pollutants; injection prohibition. Treatment
NR 812.06  Drinking water standards. NR 812.27  Pump installer requirements.
NR 812.07  Definitions. ) ) NR 812.28  Pump and supply pipe.
NR 812.08  Well, reservoir and spring location. NR 812.29 Height of finished well.
NR 812.09  Department approvals. NR 812.30  Vermin—proof well caps and seals.
Subchapter Il — New Well Construction and Reconstruction HS ggg% Eglni?)ss adapters and pitless units.
NR 812.10 Well driller and well constructor requirements. NR 812.33 Water étorage vessels
NR 812.1 Well construction equipment & materials. NR 812.34 Sampling faucets. ’
NR 812.12 General drilled type well construction requirements. NR 812.35 Yard hydrants.
NR 812.13 Drilled wells terminating in unconsolidated formations usyally R 812.36 Pits.
sandor gravel or both. . NR 812.37  Water treatment.
NR 812.14  Drilled wells in bedrock formations. NR 812.38 Injection of fertilizers or pesticides for agricultural purposes.
NR 812.15  Flowing wells. ) NR 812.39  High capacity well water level and water usage measurement.
NR 812.16 Gravel-pack well construction. NR 812.40 Above ground pumphouses.
NR 812.17  Well casing pipe, liner pipe and materials. NR 812.41  Disinfection, flushing and sampling.

NR 812.18 Welding procedures. . )
NR 812.19 Well plumbness and alignment. Subchapter IV — Standards for Existing Installations

NR 812.20 Grouting and sealing. NR 812.42 Criteria for evaluation.

NR 812.21 Liners. Subchapter V — \ariances
NR 812.22 Finishing operations. NR 812.43 Variances.

Note: Chapter NR 12 as it existed on September 30, 19#5 repealed and a new (3) For the purposes othe prohibition of the undground

ChapteN\R 112 was created fefctive October 1, 1975. Chapter NR?1as it existed : ;
onJanuary 31, 1991 was repealed and a new Chaptel RIiRds created fefctive placemenbf any substance as defined in s. 160.01 (8)‘ Stats., the

Februaryl, 1991; Chapter NRL2 was renumbered Chapter NR 8tt#ler s. 13.93 Provisionsof this chapter apply to all wells and drillholes.

(2m) (b) 1., Stats., RegisteBeptemberl994, No. 465. Note: Private water systems and noncommunity water systems, locatmahites
delegatecauthority to administer this chapter under ch. NR 845, are subject to county
Subchapterl — General permitrequirements.

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (1) (a) and (2), cr
NR 812.01 Purpose. (1) The purpose of this chaptertis (Sxdounder's. 13.95 (sm) (b) .. State. RegiSeptompenasi No. 468, -
establish uniform minimum standards and methods in conformity
with chs. 280 and 281, Stats., for: NR 812.03 Cooperation with the department.
(a) Obtaining or extracting groundwater for any purpose; ang) Well drillers, pump installers and well constructors shall,
(b) Protecting groundwater and aquifers from contaminatiamhenrequested by the department, give notice to the department
throughadequate construction and reconstructdmvater sys atleast on the department wadky prior to the day upon which
tems. any well construction or reconstruction or any part theraof;
(2) This chapter shall govern the location, construction ovell abandonment or the installation of any pumping equipment,
reconstructiorand maintenance of water systems, the abandowill commence or be completed.
mentof wells and drillholes and thiestallation and maintenance  (2) Well drillers and well constructors shall contact Big-
of pumping and treatment equipmzené%z . @ gersHotline not less than 3 business days prior to constructing or
History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (1) (a), Regisfer reconstructinga well on a property that is not within the service
o ) St egtamecemberioos. No. Bug) (e) made unders. 13935 rea0f 2 municipally owned water system,taat Diggers Hotline
may determine if the property where a well is proposed to be con
NR 812.02 Applicability. (1) For the purposes of cen structed or reconstructed is on the departragygbgraphic infer
structionand installation, the provisions of this chapter apply tmationsystem registry of closed remediation sites and mogify
all new and existingvater systems and drillholes with the-fol the department if it is on the registry

lowing exceptions: (3) Well drillers and well constructors shall contact depart

(@) Wells governed under ch. NR 141, unless they are highent to determine if any special construction is required iivéie
capacitywells, in which case ch. NR 812 also applies. driller or well constructor proposés construct or reconstruct a

(b) Community water systems governed under ch. NR 8lwell on a property that is located within the service area of a
and municipally owned water system.

(c) Nonpotable surface water systems. (4) Well drillers and well constructors shall, when requested

Note: Certain diversions of surface water for nonpotable uses require a perfy the department, contact the department to determine if any spe
underch. 30, Stats. Sionief 12 construction is required if the well driller or well constructor

(2) Forthe purposes of abandonment, the provisiorief s engaged to construct a new well or reconstruct an existing well
chapterapply to all drillholes and wells includingut not limited ey sethe existing well is known to contain contaminants in

to, mining exploration drillholes not regulated bii. NR 132, oy asenf the drinking water standards in ch. NR 809.
wells and drillholes not regulated by s. NR 141.25 and elevatorl\lote: The Department of Natural Resousc8IS Registry of Closedemediation

shaftdrillholes. Sitescan be found at http:/Awenr.state.wi.us/g/aw/rr on the DNRS internet site.
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Informationthatappears on the GIS Registry of Closed Remediation Sites can ajgnd the potentiaffor use of an alternative material to result in

be accessed by calling the nearest regional DNiBeof : f ;
History: Cr. RegisterJanuary1991, No. 421, &f2-1-91; correction in (2) made groundwatercontamination or otherwise harm human health or

unders. 13.93 (2m) (b) 7., Stats., Regis@eptemberl994, No. 465; CR 0041:  the environment.
am.,Register October 2001 No. 550f. eifL-1-01. (4) Only department approved groundwater tracers may be
usedfor hydrogeologic studies. Approval shall be based on, but

NR 812.04 ~Contracts for noncomplying installa notlimited to, such factors as the potential toxicitydfacerthe

tions. (1) Well drillers, pump installers and well constructorsgge ctiveneswf a tracer foits use as specified in an application

shall ensure thathe construction and reconstruction of wells ofy "5 5r6val, and the potential for use of a tracer to result in
theinstallation of pumping equipmeadheres to all the applica g6 ngwatercontamination or otherwise harm human health or
ble provisions of this chapten to approved comparable CoNStruc e enyironment. A lisbf previously approved groundwater trac
tion or installation requirements. & drillers, pump installers o i available from the department upon request

andwell constructors may not enter into any agreement, written . — . L .
or oral, for construction, reconstruction or installation which does (5) Thefollowing activities are not prohibited by this section:

not require compliance with the applicable provisionstti$ (a) Circulation of water or a food—grade heat exchange fluid
chapteror with approved comparable construction or installatidirougha closed-loop heat pump system in a drillhole.
requirements. (b) Construction of a structure such as, butlmoited to, a

(2) Whenthere isany construction, reconstruction or equipPuilding foundationsupportfooting, elevator shaft, lift station,

mentinstallation on a noncomplying feature, the feature shall Bglity conduit, sump, mine shaft or equipment vault.
upgraded and brought into compliance with the specifications in () Exceptfor the disposal of a waste material, the placement
this chapter for new constructiothe well driller or pump Of a solid object such as, but not limited t@athodicprotection
installershall inform the water system owner or user of the watégvice,coffin, piling, pole or post.
systemof other noncomplying features, thate apparent and (d) Horticultural or agricultural practices, other than those
known, in writing on a department form. A copy of the form shakctivitiesthatinvolve the use of a well or drillhole for the place
befiled with the department by the well driljggump installer or ment of a waste material or drainage water uyrdend.
by the water system owner or user withihdays after the initial () Injection activities conducted in conjunction with a metal
evaluationof the water system has been completed if the requirkel mineral mining operation approved under ch. NR 132.
repairsare not made. History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. RegisteBeptem

History: Cr. RegisterJanuary1991, No421, ef 2-1-91; am. (2), RegisteBep ~ ber,1994, No. 465, &f10-1-94; am. Registelay, 2000, No. 533, &f6-1-00.
tember,1994, No. 465, £f10-1-94.

NR 812.06 Drinking water standards.  Private omon-

NR 812.05 Disposal of pollutants; injection prohibi - communitywater systems producingater containing contami
tion. (1) For the purposes of this section: nantlevels in excess of the primary drinking water standards con
(@) “Drillhole” includes anyexcavation or opening that istainedin ch. NR 809, the enforcement standards containeld.in
deepetthan it is wide, even if it extends less than 10 feet below théR 140, or other advisory levels identified by the department may

groundsurface. be designated by the department as contaminated.

P . . ... History: Cr Register] 1991, No. 421, &f2-1-91;correction made und
(b) “Well” includes any excavation that is deeper than it is Wide13:03 (2m) (b) 7. Stats.. RegisBEptemberiood, No. 465, o e

regardles®f the excavatios' depth or purpose. o . .

(2) Theuse of any well, drillhole or water system for face NR 812.07 Definitions. The following terms are defined
mentof any waste, surface or subsurface water or any substarfggollows:
asdefined in s. 160.01 (8), Stats., umgteund is prohibitedinless (1) “Adequatewatersupply” means a water supply which has

any of the following apply: awell yield and the pump capacity to provide the quantity and
(a) The placement is a department-approved activity nec&ality, where obtainable, according to s. NR 812.06wafer
saryfor any of the following: necessaryor human or sanitary use, or for the preparation of food

1. The construction, rehabilitation or operation of a wel
drillhole or water system. o ,

2. The construction of a cathodic protection drillhole () hAnlma! balrn penk means a covered, enclosed concrete
approvedunder s. NR 812.09. areawhere animals are kept.

o . : (3) “Animal yard” means an uncovered, paved or unpaved
aqu:i?‘érThe remediation of contaminated soil, groundwatemor areain which animals are kept or manure is loaded. This includes

. anarea where an individual animal is kept, but does not include
4. The study of groundwater conditions under sub. (4). 5 gingle pet kennel enclosing 3 or fewer adult pets on a residential
(b) The placement consists of grouting, sealing or abandgst,

mentmaterials as specified in s. NR 812.20 or 812.26; grouting (4) “Animal shelter” means a covered, paved or unpared

or abandonment materials as specified in S8IR16 or 81.17; iy which animals are kept. This includes an area where an individ

sealingor abandonment materials specified in s. NR 141.13 Qg animal is kept, but does not include a single pet house or single
141.25;0r other similar materials containing additives approveght kennel housing 3 or fewer adult pets on a residential lot.

under sub. (3). (5) “Annular space” means the space betweero2centric

(c) The placement consists of bentonite groement or con  cyjindersor circular objects, such #se space between an upper
crete,or other similar materials containing additives approveé{]largecﬂrillhole and a well casing pipe.

undersub. (3)for the purposes of soil or excavation site stabiliza ©6)

tion, tunnel support, underpinning or foundatistnengthening, ; N .
groundwatercontrol or diversion or for limiting structural settle (;) Approval” means the prior approval of the department.

ment. ) “Approved” means approved by the department.

(3) The department may approve alternative materials or (9) "ASSE” means American society of sanitary engineering.
additivesthat are to be used in conjunctiaith the activities (10) "ASTM” means the American society for testing materi
notedunder sub. (2). Approval shall be based on, but not limit&ds.
to, such factors as the potential toxicity of an alternative material (11) “Aquifer” means a geological layer of either unconsoli
or additive, the déctiveness of an alternativeaterial or additive datedmaterial, usually sand or gravel or both, or bedrock lying
for its specified use, the amount or quantity of material to be usbd|ow the ground surface, that is all or partially saturated with

productsand other purposes for which the water is intended to be
use

“API" means American petroleum institute.
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water and permeable enough to allow water to be extracted as(28) “DHSS” means the department of health and family ser
from a well. vices.

(12) “Artesian pressure” means water pressure in an aquifer (29) “DILHR” means the department of commerce.
sufficientenough tacause the groundwater level in a well to rise (30) “Department” means the department of natural
abovethe level at which it waencountered in the well whetherresources.
or not the water flows at the ground surface. (30f) “Detentionbasin” means an excavation into soils-hav

~ (13) “Artesian well” means a well in which thgroundwater ing low permeability or installed with a liner having low perme
rises above the level at which it was encountered inwledl  ability, not having a permanent pool of watesigned and cen

whetheror not the water flows at the ground surface. structed to temporarily hold storm water to redugeeak
(14) "AWWA" means American water works association. dischargef storm water for flood control and to allow for the
(15) “AWS” means American welding society physicalsettling of pollutants.

(16) “Bail-down method” means a method for setting a (30m) “Detentionpond” means an impoundment that has a
screerwhereby the screen is fitted with an open pipe sleeve op@rmanenpool of water and is designéal have the capacity to
bail-downshoe at its lower end and sediment is remdveah temporarilystore storm water runioto provide flood control and

belowthe screen to allow the screen to settle into place. to allow for the physical settling of pollutants.
(17) “Basement’meansa subsurface structure or part of a (30t) “Ditch” means a long narrow excavation dug in the earth
structurein which the floor is entirely below grade. for the drainage of surface water

(18) “Bedrock” means any naturally formed consolidated or (30x) “Downslope location” means a well or reservoir is
coherentmaterial of the earth’crust, composed of one more locateddirectly down—gradient from a contamination source or a
minerals,rock fragments or ganic material that underlies anypotential contamination source, regardlesstbé presence or
soil or other unconsolidated surficial material or is exposed at tAesencef a structure between the welid the source, when the
surface Bedrock includes, but isot limited to limestone (dolo groundsurface elevation at the well or reservoir is lower than the
mite), sandstone, shale and igneous and metamocpystalline elevationat the source, and surface water that runs over the source
rock, including granite, rhyolite, quartzite, gabbro, basalt, gneisgould travel within 8 feet of the well or reservoir
schist,diorite and greenstone. (31) “Drawdown” means the extent to which the water level

(19) “Cable-tooldrilling machine” means a machine whichor water pressure in and near a well is lowered when water is
usesa drill bit with a cutting edge at the bottom of a heavy strirgumpedor flows from the well.
of tools suspended on a cable. Thidhole material is brokenup ~ (32) “Drilled wells” means wells or drillholes constructed by

by repeated lifting and dropping of the tools and bit. digging, boring, drilling, jetting, driving or similar methods.
(20) “Cistern” means a tank in which rainwater is stored dprilled wells do not include driven point (sapdint) wells unless
collected. driving the point is combined with a process to remmagerial

(21) “Clay” means an inganic soilwith grain size less than belowthe 10-foot depth. _ _ _
0.074mmand with characteristics of low permeability and aplas (33) “Drillhole” means an excavation, opening or driven
ticity index (PI) of more than 7. point well deeper than it is wide thaktends more than 10 feet

(22) “Clay slurry” means a fluid mixture ofater clean native Pelowthe ground surface. _
clay and drill cuttings or sand having a mud weight of at lehst 1 (a) “Heat exchangdrillhole” means a drillhole used for closed
poundsper gallon. loop heat exchange purposes.

(23) “Clear water waste” means cooling water and conden (l_)) “Lower drillhole” means that part of a drillhole_ belo_vv the
satedrainage from refrigeration compressors and air—conditiowiertical zone of contamination or below the well casing pipe.
ing equipment, wastewater drainage from equipment chilling pro (c) “Upper enlaged drillhole” means a drillhole iger in
cesses, condensate fromsteam heating systems or othediameterthan the well casing pipe.
equipmentfoundation drainagwater and other water containing  (34) “Drilling mud” means a fluid mixture of watesodium
no contaminants. _ bentonite,drill cuttings and any approved additives.

(24) “Community water system” means a public water system (35) “Driven point well” or “sand point well” means a well
which serves at least 15 service connections used by year-rogBfstructecy joining a drive point with lengths of pipe, and driv
residentsor regularly serves at least 25 year—round residents. Ay theassembly into the ground with percussion equipment or by
public water systenserving 7 or more homes, 10 or more mobilfand, but without first removing material below tH@-foot
homes,10 or more apartment units, or 10 or more condominiuggpth.
unitsshall be considered a community waggstem unless infor  Note: Al othertypes of wells, including those constructed by a combination-of jet
mationis available to indicatthat 25 year—round residents willting and driving, are drilled wells.
not be served. (35m) “Dug well” means a well consisting of ader diameter

(24m) “Comparable protection” means to substitute altern&ole, deeper than it is wide, constructed into the ground, usually
tive protective measures to provide similar or equal sanitarly hand, but if by mechanical means, by methattier than dri
protectionto that provided by this chapter includithg well loca  ling, jetting or boring; and within which the side walls are-sup

tion requirements of s. NR 812.08. portedby a curl_)ing.
(25) “Conduit” means piping or tubing used to protect dis (37) “Established ground surface” means the permanent
chargeor suction piping or electrical wires. elevationof the surface of the site of a well.

(26) “Confining bed” means a geologicdhyer of either ~ (38) “Existing installations” means water systemich
unconsolidatednaterial, usually clay or hardpaot, bedrock, usu wereconstructed or reconstructed before February 1, 1991.
ally shale, that is all or partially saturated with water and having (40) “FDA” means U.S. food and drug administration.
permeabilitylow enough relative to the aquifer to give the water (41) “Feature”means any well construction or pump installa

in the aquifer artesian head. tion item for which there is a specification in this chapter
(27) “Contaminant’means any physical, chemical, biologi  (42) “Filter strip” means an area of vegetation designed and
cal or radiological substance or matter in water constructed in accordance with Soil Conservation Service Stan

(27m) “Crawl space” means the space below a building hadard393 adjacento an animal yard or animal shelter or adjacent
ing no basement; the space being at ground gradejeprassion to a manure storage faciljitysed to remove sediment angaic
or in an excavation. matterfrom the runadffrom the facility
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(43) “Floodfringe” means that portion of the floodplaiut (57t) “Lift station” means a wastewater collection and pump
side of the floodway which is covered by flood water during thang structure that collects wastewater from collector sewnds
regionalflood. The term floodfringe is generally associated witppumpsit through force main sewers.
standingwater rather than flowing water (57w) “Limits of filling”, for a landfill, means theutermost

(44) “Floodplain” means that land which has been or may binit at which waste at a landfill facility has been disposed of, or
covered by flood water during the regional flood. The floodplaiapprovedor proposed for disposal.
includesthe floodwayfloodfringe, shallow depth flooding, flood  (58) “Liner pipe” means:

storageelllnd coasta’I, floodplain areas. _ (a) Protective well casing pipe installed subsequent to initial
(45) “Floodway” means the channel of a riverstreamand  constructiorto seal dfa zone of contamination; or

thoseportions ofthe floodplain adjoining the channel required to (b) Well casing pipe installed during or subsequerthe initial

carry the regional flood dischge. _ well construction to seal b caving or sloughing formation or to
(46) “Flowing well” means a well from which groundwatereliminateturbidity.
flows above the ground surface without pumping. (59) “Liquid waste” means process wastewater frimod

(47) “Flushing” means causing a rapid intermittent flow oprocessing, product manufacturing and contaminated water
waterfrom a well by pumping, bailing or similar operation.  removedfrom undeground or open pit workings of a mine. This
(48) “Greaseinterceptor otrap” means a receptacle designedefinition does not include clear water waste.
to intercept and retain grease or fatty substances. (60) “Liquid waste disposal systemieans a facility for dis
(49) “Groundwater’means subsurface water in a zonsaif posingof liquid wastes consisting of a ridge and furrow system,
uration. alandspreading system including sludge drying beds at a-waste
(50) “Hazardouswastetreatment facility” has the meaningwatertreatment plant, a wastewater spray irrigation system, or an
designatedn s. 291.01 (22), Stats. absorption, seepage, retention, storage or treatment pond or
(50m) “Heating—airconditioningair shaft” means a vertical, l2goon. ) o
lined excavation extending deeper than 10 feet below the ground(61) “Manure hopper or reception tank” meantguid-tight
surfaceused for the intake or exhawstair to or from a heating concrete,steel or otherwiséabricated vessel primarily for the
or air conditioning. purposeof facilitating conveyance diquid or soli.d manure from
(51) “High capacity well’ means a well constructed on a higA"€point to another in an animal waste handling system.
capacityproperty (61m) “Manure stack” means solid manure stacked foore
(52) “High capacity property” means one property on whicf@n120 days on the ground surface or on a paved surface.
a high capacity well system exists or is to be constructed. ~ (61g) “Manure storage structure, earthen” means an
(53) “High capacity well system” means ooemore wells, impoundmenmmade by excavation or mounding of soil for treat
drillholes or mine shafts used or to be used to withdraw water fglentor temporary storage of liquid or sobeshimal wastes. This
any purpose on on@roperty if the total pumping or flowing term includesstructures lined with claybentonite or synthetic
capacityof all wells, film materials and structures consisting of slats or draiopge
drillholes or mine shafts on one property is 70 or more gajiems INgS (‘picket dams”) used to store solid or semi-solid animal
minutebased on the pump curve at the lowest system presure Wastematerial from which runéccurs. Thigerm also includes
ting, or based on the flow rate. fabricatedmanurestorage structures that are not watertight situ
(54) “Holding tank” means a water tight receptacle used f(gartedabov?, at or below ground grade. . ,
the collection and holding of sewage. (61u) “Manure storage structure, fabricated” means a-con
(55) “Hydrofracturing’” means hydraulic fracturing of an crete,steel or otherwise fabricated structure used for treatment or

aquifer by injecting a fluid into the well under pressures greé?mpora}‘rysto_rag_e of “qu,,ld or solid animal W_aste.
enoughto open the bedrock alomgdding planes, joints and frac . (62) “Monitoring well” means a well or drillhole constructed
turesand may includénjecting sand or a similar approved matefor the purpose of obtaining information on the physical, chemi
rial to hold the crevices open when the pressure is removed. ¢al, radiological or biological characteristics of the groundwater
(55c) “Infiltration basin” means an excavation into perme _ (63) “Near surface water” means water in the zone immedi
ablesoils designed ancbnstructed to temporarily store surfacétely below the ground surface. It includes, but is not limited to
waterrunof and allow it to infiltrate so as farovide flood control, S€€pagérom barnyards, leaching pools and disposal beds or leak
groundwaterechage and to allow for the settling of pollutants.29€ from sewers, drains and similar sources of contaminated
(55e) “Influent sewer” means a sanitary collector sewef/ater ) . ” .
beyondthe last manhole prior to a wastewater treatment plant, (64) “Non—communitywatersystem” means a public water
(56) “Landfill” means a solid waste disposal site or facilitfyStemtTat SErves fewer th”an 25 year—r_ou_nd re_S|der_1ts.
not classified as a landspreading facility or a surface impound_ (65) “Nominal diameter” means the inside pipe diameter for
mentfacility, where solid waste is disposed on land. Taisn Pipesizes 1-inch diameter through 12-irdimeter and means
includesexisting, proposed and abandoned landfills, open dumg outside pipe diameter for pipe sizes greater than 12-inch diam
one-timedisposal sites as defined in ch. NR 502, small demolitiHer- _
landfills as defined in ch. NR 50&ining waste disposal sites as  (66) “Nonpotable”means water supplied for purposes other
definedin ch. NR182 and hazardous waste disposal facilities #8anhuman consumption, sanitary use or the preparatiéooaf
defined in chs. NR 660 to 670. or pharmaceutical products.
(57) “Landing collar’ means a metal ring welded near the bot (67) “NSF” means national sanitation foundation.
tom of the inside of a string of well casing pipe to prevent adrill (68) “One property” means all contiguous land controlled by
ablegrouting plug from dropping out the bottom of the well casingne ownerlessee, or any other person having a possessory inter

pipe during cement grouting. est.Lands under single ownership bisected by highways er rail
(57m) “Licensed” means registered by the department tpadright-of-ways are considered contiguous.

engagdn thebusiness of well drilling or pump installing ini¥Y (69) “Outcrop” means bedrock exposed at the ground surface,

consin. including roadcuts.
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(70) “Percussiondrilling method” means a drilling method  (b) Any collection or pretreatment storage facilities not under
usinga cable—tool drilling machiner a drilling method whereby suchcontrol which are used primarily in connection with such
the permanent well casing pipe is driven, or isis&t an upper system.
enlargeddrillhole and therdriven; soil or rock material inside is  (81) “Pumpinstaller” has the meaning designated in s. 280.01
brokenup or crushed with a drill bit; and the drill cuttings arg4) Stats.
removedfrom inside or just below the casing pipe. This method Note: Section 280.01 (4), Stats., was renumbered to s. 280.0By(2€)05 Ws.
may be performed with a cable-tool driIIing machiner,oaﬁry Act 360, and amended to change “pump installer” to “licensed pump installer

i i i i Note: Thestatutory definition of “pump installer” is any person, firm or corpora
machinewith a hammer or with a casing hammer ion who has registered as such with tepartment and shall have paid the annual

(71) “Permit” means a well location or pump inSta||ati0n'periegistration fee and obtained a permit to engage in pump installing.
mit issued by a County authorized to administer ch. NR 812 under(gz) “Pumpinsta"ing" means insta”ing’ rep|acing or reinstal
ch.NR 845. ling equipment or material needed to withdraw water from a well
(72) “Person” means an individual, corporation, companyor spring, making an entrance to a well, establishing safeguards
associationgooperative, trust institution, partnership, state- pulto prevent contaminatiomycluding installing, replacing or rein
lic utility, municipality or federal, state or interstate agency stallinga pitless adapter or pitless umitpressure tank, a pump,
(72m) “Pet wastedisposal unit” means a dry well, seepagassociatedlischage piping that connects a pump to a pressure
bed,seepage pit, seepage trench, seepage nuardabsorption tankor reservoira water treatment device between a well and a
field used for the disposal of pet waste material. pressurgank, controls needed to operate a pump or a well cap or
(73) “Pit” means any structure that is completelyartially ~Seal.
below the ground surface or below a building floor used for the (83) “Pumpingwater level” means the elevation of the surface
housingof wells, ofset pumps, pressure tanks or valves. Subswof the water in a well after a period of pumping at a given rate.

facewell or pumprooms, alcoves, adjoining a basement founda (84) “Quarry” means an open or surface working in bedrock
tion structure are pits. for the extraction of nonmetallic materials, usually construction
(74) “Pitless adapter or unit” means a mechanical devicstone.
attachedo the well casing pipe, usually below the frost level, for (85) “Reconstruction” means modifyingthe original con
undergrounctonveyance of water from the well. structionof a well. Reconstruction includes, but is not limited to
(a) “Weld-on pitless adapter” meangidess adapter attacheddeepeninglining, installing or replacing screen, underreaming,
to acut opening in the well casing pipe by a weld applied at tihgdrofracturingand blasting.
well site. _ ) _ _ (86) “Regionalflood” means a flood determined to be repre
(b) “Factory assembled pitless unit” meaaspitless unit sentativeof lage floods known to have generally occurred iis-W
assemble@nd pressure tested for leakage at the fadturuding  consinand which may be expected to occur on a particular stream
aunit fabricated with a pitless receiver tank. becauseof like physical characteristics. The flood frequency of
(75) “Potable” means water suppliefdr human consump theregional flood is such that there is a one percent chance of a
tion, sanitary use dior the preparation of food or pharmaceuticaflood in any given year
products. (87) “Reservoir’ means a facility for storage of water eon
(76) “Preparation of food products” means washing, coolingtructedentirely above or partially below the ground surface.
cooking, pasteurizingpottling, canning or otherwise preparing (gg) “Rotary drilling method” means a drillingmethod
food for humanconsumption and includes the washing of utensi{gherebyan upper enlged drillhole is constructed usingcu-
andequipment used in the production or preparation of food. |ar rotating action applied ta string of hollow drilling rods having
(77) “Pressureor box elbow”means a special concentric pipea drill bit attached to the bottom.
fitting usedto raise the horizontal pressurized concentric piping (gg) “Salvageyard” means a site or facility at which salvage
arrangemenbetweera well and an d$et pump vertically to the gpje materials are stored or at which wrecking, dismantling or
specified e!evatlon above the floor demolitionof salvageable materials avenducted. Salvage yards
_ (78) “Privatewater system” means any water system supplgisoinclude those yards with 25 or more inoperable vehicles.
ing water that is not a public water system. (90) “Sanitary building drain” means the horizontalping
(79) “Privy” means a building or structure located above ghich conveys only sewage located within or under a building and
buried container or above an unlined excavation usedter installedbelow the lowest fixture on the lowest floor level from
depositionof human waste. _ _ _ which fixtures can drain by gravity to the building sewer
_ (79m) “Proposedandfill” means a solid waste disposal facil  (91) “Sanitary building sewer” means that part of the drain
ity for which actual notice of the intention to develop the facilitgystemwhich conveys only sewage, is not located within or under
hasbeen given to the owners of property locatettiin 1,200 feet 4 pyilding, and which conveys its discharto a public sewepri-

of the proposed facility or for which a request has been magge interceptor main sewerivate sewage system or other point
unders. 289.22 (1m), Stats., provided tkafeasibility report of disposal.

unders. 289.23, Stats., is submitted to the department within 2 “ . » ;
yearsafter the applicable notice or request. Proposed landfill dq@a(gzgr rﬁgpétg;ynciglrecttﬁril;ﬁ]wegevrv:gns a sanitary sewer-serv
notinclude a facility the department has determined to be not fe e y D N g ' .
sibleunder s. 289.23, Stats., or a facility fahich the department _ (93) “Sanitarycondition” means, when referring to a well or
hasdetermined that an approval for the facility is not being puteServoir: _ _ _
suedwith reasonable diligence. .(a) That the construction of the well or reservoir and the mstal.
(80) “Public watersystem” means a system for the provisiot@tion of the pumping equipment are such that the well or reservoir
to the public of piped water fdruman consumptions if such sys IS efectively protectedagainst entrance of surface contamination,
temhas at least 15 service connections or regularly serves an a%8

age of at least 2ihidividualsdaily at least 60 days per yeAmpub (b) That the locatiomnd the surrounding area are free from
lic water system is either a “community water system” or @ebrisor filth of any character and not subject to flooding.
“non—-communitywater system.” Such system includes: (94) “School” means a public or private educational facility

(a) Any collection, treatment, storage, and distribution facilin which a program of educational instruction is provided te chil
tiesunder control of the operator of such system andpi$ethr  drenin any grade or grades from kindarten through the 12th
ily in connection with such system, and grade Water systems serving athletic fieldshool forests, envi
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ronmentalcenters, home-based schools, day-care centers andwhich dischages to a storm collector sewgprivate intercep
Sundayschools are not school water systems. tor main sewerprivate sewage system or other point of disposal.
(95) “Septictank” means a tank which receives and partially (106) “Storm collector sewer” means a storm sewer serving
treatssewage through processes of sedimentatigpgenation, 2 or more storm building sewers.
flotation and bacterial action so as to separate solids lioprits (107) “Subsoil drain” means that part of the drain system,
in the sewage and disclyas the liquid to a soil absorption unit.including foundationdrains, which conveys the ground or seep
(96) “Sinkhole” means a depression or opening on the laragjewater from the footings of wallsr below the basement floor
surface,usually funnel-shaped, generally formed by solution emderbuildings to the storm sewer or other point of disposal.
collapseof limestone, dolomite or to a lesser exteahdstone  (108) “Sump” means atank or other receptacle which
bedrockoccurring at or near the surface. Sinkholes magarse receivessewage or liquid wastes and which is located below the
tially or completely filled with unconsolidatedaterial and solu normal grade of the gravity system and must be emptied by
tion enlagement of vertical passages often extemthe water mechanicalmeans.
table.Collapse of mine workings in other consolidated formations (109) “Surgetank” means a tanikto which overflow from a

arealso considered sinkholes. flowing well, spring or other water source is discfeat and is
(96m) “Sodium bentonite” means a clafprmed from the repumpedo a pressure tank or the water system.
decompositiorand recrystallization of volcanic ash and igédy (110) “Telescopingmethod” means a method for setting a

composed of the clay mineral montmorillonite (Ng well screen where the well casing pipe is driven to the proposed
(Al 67Mg 33) SiuO10 (OH)2), commonly referred to as “western” screensetting depth and the well casing pipe is then pulled back
or “Wyoming” bentonite, and has extensive ability to absor expose the screen. A packer is used to seal the annulus between
waterand swell to many times its original volume. thetop of the screen and the bottom of the well casing pipe.

(97) “Soil absorption unit” means aabsorption field, dry (110m) “Temporarymanure stack” mearsslid manure only
well, seepage bed, seepage pit, seepage nansektpage trench piled for no more than 120 days within any one year period.
designedfor the disposal of wastewateifleént or clearwater (111) “Top of bedrock” means the top of firm rock. The deter
wastesby soil absorption. Soil absorption unit includes units bofinationof the top of bedrock shall be based on the change in the
regulated and not regulated by ch. Comm 83 and units aband nof the drilling machine and on the change in the type and
within 3 years. sizeof the drill cuttings. The presencé bedrock shall be indi

(97m) “Solid waste processing facility” means a solid wasteatedwhen a majority of the drill cuttings consist of either angular
facility at which solid waste is baled, shredded, pulverized; comock fragments, as in the case of crystalline bedrock, orfragk
posted,classified, separated, combusted or otherwise treatednegntscomposed of individual grains or rock particles that are
altered by some means to facilitate further trangfescessing, cementedogetherto form an aggregate, as opposed to single sedi
utilization or disposal. Solid waste processing facility does netentparticles, such as in sand.
include an operation conducted by scrap mepalper fiber or (112) “UL” means underwriters laboratories, inc.
plasticprocessors which are excluded fdire definition of*solid (112g) “Treatmentpond” means a structure that is used for
wastefacilities” in ch. NR 500. _ . thetreatment or storage of liquid wasteeatment pond includes

(98) “Solid waste transfer facility” means a solid wastefsite absorptionretention, storage and treatment ponds or lagoons.
baling or transferring solid waste from one vehicle or container to (112q) “variance” means a department approvatmstruct
another. or install a water system or a portion of a water system in a manner

(99) “Special well casing pipe depth area” means an argtin strict compliance with the requirements of this chapiatr
establishedy the department requiring greater degittvell cas  providing comparable sanitary protection in accordance with con
ing pipe andstringent well construction methods because of coditions specified by the department in its approval.
tamination.A list is available from the department. (113) “Vertical zone of contamination” means that depth of

(100) “Specific capacity” means the continuous yield ofgeologicformations, generally near the ground surface, contain
waterfrom a well at a given dischge expressed in gallons pefting connectingoore spaces, crevices or similar openings, includ
minute per foot of drawdown. ing artificial channels, such as unprotected wells or drillholes,

(101) “Spring” means a place whegeoundwater flows natu throughwhich contaminated water contaminants gain access to
rally from rock or soil onto the land surface or into a body of watek well or to the groundwater

(102) “Standarddimension ratio” means the ratiomferage  (114) “Walkout basement” means a basement, with the floor
outsidepipe diameter to minimum pipe wall thickness. at ground grade level on at least aide of the structure, from

(103) “Static water level” means the level of therface of the which it is possible to walk directly outside without walking
waterin a well or water pressure at the top of a well, when no watéStairsor uphill. _
flows or is being pumped. For flowing wells wighpositive water ~ (115) “Wastewater’means any water carrying wastesated
pressuret the top of the well, the static water elevation is detdp and conducted away from residences, industrial establishments
minedeither by a stilling pipe or pressure gaugetétlevels are andpublic buildings with ground or surface water which may be
referencedo the elevation of the top of the well or the establishdfesenincluding any liquid wastes except clear water wastes.
groundsurface at the well. (116) “Wastewatertreatmentplant” has the meaning desig
(104) “Storm building drain” means horizontal piping whichnatedin ch. NR 1.4.
conveysstorm water wastes, clear water wastes or other similar(117) “Water supply” means the sources, wells, pumps and
waterfrom roofs, area ways, courtyargsnopies, enclosed park intakeand storage structures from whishter is supplied for any
ing areas and other sources within or under any building or str@girpose.

ture, installed below the lowest fixture or the lowest flbevel, (118) “water system” means the water supptorage, treat
from which fixtures or sources can drain by gravity tolibh#éding mentfacilities and all structures and pipibg which water is pro
sewer. vided for any purpose.

(105) “Storm building sewer” means that part of the building (119) “Well” means any drillhole or othexcavation or open
sewerwhich conveys storrwater waste or clear wastes, or bothing deeper than it is wide that extends mbn 10 feet below the
dischargeérom storm building drains, parking lots, yard fountaingroundsurface constructed for the purpose of obtaining ground
or other similar sources, is not located within or under a buildingater.
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(120) “Well capor seal” means an approved apparatus or 1. The ground surface elevation at the well or reservoir is
deviceused to cover the top of a well casing pipe. lower than the elevation at the contamination source, and

(121) “Well casing pipe” means pipe meeting standards-spec 2. Surfacewater that washes over the contamination source
ified in s. NR 812.17 which is driven or set to seéthé vertical would travel within eight feet of the well or reseryair over the
zoneof contamination. well or reservoir

(122) “Well constructor” means any person, firm or corpora (c) As far away from any known or possible source of contami
tion that constructs a well which is not required to be constructedtionas the generdhyout of the premises and the surroundings

by a licensed well driller allow.
(123) “Well driller” has the meaning as designated in28a0 Note: Section PSC14.234 C8 requires that a horizontal clearance of at least 3/4
Stat ' of the vertical clearance of the conductors, including overhead power lines to the
ats. groundrequired by Rule 232 shall be maintained between cpeductors and wells.

(124) “Well drilling” has the meaning designated in ch. 280;ersonsnstalling wells must comply with this requirement.
Stats.,and includesany activity which requires the use of a well (d) Such that anpotential contaminant source, not identified
drilling rig or similar equipment, any activity which changes thi this section or inable A, is a minimum of 8 feet from the well
charactepof a drilledwell or which is conducted using a well dril or reservoir
ling rig or similar equipment with the exception of the driving of (e) Every well shall be located so that it is reasonably aecessi
points. Well drilling includes constructing, reconstructing orble with proper equipment for cleaning, treatment, repesting,
deepeninga well, i_nstqllatiomf a liner installing or replacing a iinspectionand any other maintenance that may be necessary
screenwell rehabilitation, hydrofracturing, blasting and chemi  (2) ReLation ToBUILDINGS. In relation to buildings, the loea
cal conditioning. ) o _ tion of any potable or nonpotable well shall be as follows:
. (125) “Well-point driving” means constructing a well by  (a) When a well is located outside and adjacent to a building,
joining a drive point screen with lengths of pigeed driving the it shall be located so that the center line of the well extended verti
assemblyinto the ground with percussion equipment ohbyd, cally will clear any projection from thiuilding by not less than
but without removing material from a drillhole more tharfé€t 2 feet and so that the top of the well casing pipe extenéastt
belowthe ground surface. 12 inches above the final established ground grade.
(126) “Well vent” means a screened opening in a wellgeal  (b) When a structure is built ovadrilled well, it shall have
allow atmospheric pressure to be maintained in the well. an access hatch or removable hatch, or provither access to
(127) “Well yield” means thequantity of water which may allow for pulling of the pump. The well casing pipe shall extend
flow or be pumped from the well per unit of time. atleast12 inches above the floor and be sealed watertight at the
(128) “Zone of saturation’'means that part of the eagferust pointwhere it extends through the floor
beneaththe shallowest water table in which afids are filled (c) No well may be located, nor a building constructed, such
with water under pressure greater than atmospheric. thatthe well casing pipe will terminate in extend through the
GlHistO% %r- F;%gisgilrJaggaryl%%Eil, l(\illo. 421,2(!7f2—13—gf1; ng (3),3&1), ?(’38), basemenbf any building or terminate under the floor of a building
§72m32§79¥n(),)(’9(7m))' a(md)’m(:)m))’, $enu)mén(3(g)ér%((39r)ngo( be )(’G(lq)n;)ﬁd( (61)h)( anﬂ'arnaVIng no basement he top Qf a well qa5|_ng pipe may terminate
RegisterSeptemberl994, No. 465¢ff. 10-1-94; corrections made under s. 13.93N a walkout basement meeting the criteriz.dfiR 812.42 (9) (b)

ggn) )(b) 7d-, Stattjs., Rel%jsg?(ezptu;ra?)eéi‘\%% ;\lo'sﬁs; cRorrection ir;) (?193@&3?3 and1. to 4. A wellmay not terminate in or extend through a crawl
m)maae under s. . m .an ., olats., egﬁﬁptem €l , NO. H : ]
489;corrections in (50), (81), (97), (123) and (124) made under s. 13.93 (2m) (b)%p,acehavmg a below ground grade depression or excavation.
Stats.,Registey December1998, No. 516; correction in (71) made under s. 13.93 (3) RELATION TO FLOODPLAINS. (&) A potable ononpotable

(2m) (b) 7., Stats., Register J&P02 No. 559CR 05-020: cr (24m) and (57w) ;
Register January 2006 No.601, eff. 2-1-06; corection in (56) made under s. well may be constructed, reconstructed or replaneal flood

13.93(2m) (b) 7., Stats. fringe provided that the top of the well is terminated at least 2 feet
) ) ) abovethe regional flood elevation for the well site.

NR 812.08 Well, reservoir and spring location. (b) A well may be reconstructed or replaced in a floodway pro
(1) GENERAL. Any potable or nonpotable well or reservoir shalljged that the top of the well is terminated at least 2 feet above the
be located: regionalflood elevation for the well site.

(a) So the well and its surroundings can be kept in a sanitary(c) A well may not be constructed on a floodway property that
condition. is either undeveloped or has building structures but no existing

(b) At the highest point on the property consistent with the gemell.

eral layout and surroundings reasonably possible, but in any (d) The regionaflood elevation may be obtained from the
caseprotected against surface water flow and flooding and ngépartment.

downslopefrom a contamination source on the property or on an (4) RELATION TO CONTAMINATION SOURCES. Minimum separat
adjacentproperty regardless of what was installed first, the well ' gistances between any new potable or nonpotable well; reser
or the contamination source. When a contamination SO8rce, i or springand existing sources of contamination: or between
installedupslope from a well in violation of this section after theq,, sources of contamination and existing potable or nonpotable
well construction has been completed, the violaiiomot the \yei5 veservoirs or springs shall be maintainedescribed in this
responsibilityof the well drilley except if the well driller knew or ¢ \boctonThe minimum separating distances of gusection
shouldhave known of the proposed upslope installation of thg, not anpiy to dewatering wells approved under s. NR 812.09 (4)
contaminatiorsource. When there is no location on the properiy ‘Greater separation distances may be required for wells-requir
wherethis requirement can be met,well may be constructed ing plan approval under s. NR 812.09. Separatiistance

witho}yta v?rialrllce iit is ponsﬁruc.ted with ggninile\llrg gf 2(])jzorrequirementsto possible sources of contamination will not be
morefeet of well casing pipe than is required by ss. 1802 |\ aivedbecause of property lines. Minimum separatifgiances
812.13and Bbles | and Il or with a minimum of 60 feet of well relisted in Bble A and are as follows:

casingpipe provided that the minimum well casing pipe dept% . . )
requirement®f s. NR 812.12 or 812.13 andfille | or Il are met. @) E'g,ht feet petween a \{vell or reserv0|r.ar.1d a
This exceptiondoes not apply to high capagischool or waste . 1- Buried gravity flow sanitary or storm building drdiaving
watertreatment plant wells. A well or reservoir is located dowrPiP€ conforming to ch. Comm 84; o

slope from a contamination source, regardless of the presence or2. Buried gravityflow sanitary or storm building sewer hav
absenceof a structure between the well and the contaminatidfg pipe conforming to ch. Comm 84;

source,if: 3. Watertight clear water waste sump;
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4. Buried clear water waste drain having pipe conforming to 10. Buried sanitary or storm collector sewer serving more

ch.Comm 84; than4 living units or lager than 6 inches in diameter except that
5. Buried gravity flow foundation drain; wells may be located or sewers installed such that a well is less
6. Rainwater downspout outlet; than 50 feet, but ateast 25 feet, from gravity collector sewers

7 Cistern: smallerthan16 inches in diameter or from force main collector
‘ o . . sewers4 inches orsmaller in diameter provided that within a

8. Buried building foundation drain connected to a clear watgh_tootradius of the well the installed sewer pipe meetsitber
wastedrain or other subsoil drain; ableleakage requirements ofMWA C600 and the requirements

9. Noncomplying pit, subsurface pumproom, alcove, of refor water main equivalent type pipe as follows:
ervorr, a. For sewers >"4 diameterbut < 16 diameter: PVC pipe
10. Nonpotable well; > 4" diameterbut <12 diameter shall meetWWA C900 with
11. Fertilizer or pesticide storage tank witlapacity of less elastomeric jointdiaving a standard dimension ratio of 18 or less;
than1,500 gallons, but only when the well is nonpotable; PVC pipe > 12 diameterbut < 18 diameter shall meetXWA

Note: For potable wells see p4d) 1. C905with elastomeric joints having a standard dimension cdtio
12. Plastic silage storage and transfer tube; 18 or less; Ductile iron pipe shall mee?\AVA C115 or ANVWA
13. Yard hydrant; C151 having a thickness class 50 or more.
14. Swimming pool, measured the nearest edge of the b. For sewers 3" diameterthe pipe shall be any rigid pipe
water;or in the ch. Comm 84 ‘@ble for Pipe andubing for Water Services
15. Dog or other small petouse, animal shelter or kennef@nd Private Vter Mains,” including approved ABS, brasast
housingnot more than 3 adult pets on a residential lot. iron, CPVC, copper (not including type M coppectileiron,

galvanizedsteel, polybutylene (PB), polyethylene (PE), PVC, or
stainlesssteel pipe.

11. Aninfluent sewer to a wastewater treatment plant;
12. The nearest existing or future grave site in cemeteries;
13. Wastewater treatment planflaént pipe;

14. Buried pressurized sewer having pipe not conforming to
Comm 84; or

(b) Twenty—five feet between a well or reservoir and a:

1. Buried grease interceptor or trap;

2. Septic tank;

3. Holding tank;

4. Buried building drain or building sewéaving pipe not
conformingto ch. Comm 84, wastewater sump, or non—watertighh
clearwater waste sumps, ¢ '15 Manure loading area

o B_UI’Ied pressurlzed ?amta‘ry bU|Id|ng sewer havmg plpeNote:.The minimum separa%ng diste'mce betweerel or reservoir and a lift sta
conformingto ch. Comm 84; tion is based on the presence of a sewer force main at the lift station.

6. Buried gravity manure sewer; (d) One hundred feet between a well or reservoir and a:

7. Lake, river stream, ditch or stormwatdetention pond or 1. Bulk surface storage tank with a capacity greater 1tG60
basinmeasured to the regional high water elevation in the casegaflonsor any bulk buried storage tam&gardless of capacity
alake or stormwater detention pondthe edge of the floodway including, for bothsurface or buried tanks, associated buried pip
in the case of a river or stream or to the edge in the case of a ditgffor any solid, semi-solid or liquid product but not including

or stormwater detention basin; those regulated under pdb) 12. This subdivision includelsut
9. Liquid-tight barn gutter; is not limited to petroleum product tanks, waste oil tankspasd
10. Animal barn pen with concrete floor; ticide or fertilizer storagéanks not regulated under péa) 1.

11. Buried pressurized sewer pipenveying manure pro | is subdivision does nanclude septic, holding and manure
videdthat the pipe meets ASTBpecification D-2241, with stan receptiontanks, or liquified petroleum gas tanks as specified in ch.

dard dimension ratio of 21 or less or pressure pipe meeting th@Mm1l.

; Note: Chapters Comm 11, 12 and as they existed on October 31, 1999 wer
reqU|remen_t$f s. NR 10.13 (6) (f) or 81.62. repealedand a new chapter Comm 40 wasreated effective November 1, 1999.
Note: There is no NR110.13 (6) (f).

12. Buried fuel oil tanks servingingle family residences 2. Liquid-tight, fabricated manure or silag#orage structure,

. ; . . 9 ' in ground or at ground surface;
including any associated buried piping;
. . 3. Wastewater treatment plant structure, conveyance ofr treat
13. Dischage to ground from a water treatment device;

. i ) ' mentunit; or
14. Vertical shaft installed below grade usedifaake of air 4. Dry fertilizer or pesticide storage building or arehen
for a heating or air conditioning system; or

: - . morethan 100 pounds of either or both materials are stored,;
15. Buried sanitary or storm collector sewer serving 4 or g \ng|| drillhole or water system used for thadeground
fewerliving units or having a diameter of 6 inches or less. 5 cemenpf any waste, surface or subsurface water or any sub

(c) Fifty feet between a well or reservoir and a: stance as defined in s. 160.01 (8), Stats.;
1. Soilabsorption unit receiving less than 8,000 gallons/day 6. Stormwater infiltration basin:
existing, abandoned or alternate, but not including a school soil - Uncovered storage of silage on the ground surface:

absorptionunit; . . -
Note: For school soil absorption units see. jfe); for soilabsorption units receiv 8. Water-tight silage storage trench or pit; or

ing more than 8,000 gallons/day see. (3. 9. Lift station.
2. Privy; (e) Two hundred feet betweenschool well and a soil abserp
3. Pet waste pit disposal unit; tion unit receiving less than 8,000 gallons per, daystingor
4. Animal shelter; abandoned.
5. Animal yard; (ee) One hundred fifty fedbetween a well or reservoir and a
6. Silo: temporary manure stack.
7. Buried sewer used to convey manure having pipe conform (f) Two hundred fifty feet between a well or reservoir and a:
ing to ch. Comm 84 that does not meet the specifications in par 1. Manure stack.
(b); 2. Earthen or excavated manure storage structure.
iaid ti H . Note: Variances fronthe separating distances may be granted as specified in s. NR
8. LI,qUId tlght manure hopper or reception tank; 812.43 for earthen storage and manure stacks constructed and maintained te the spec
9. Filter strip; ifications of Soil Conservation Standards No. 425 or 312, respectively
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3. Soil absorption unit receiving 8,000 or more gallons per 11. The boundaries of a landspreading facility for spreading

day, existing, abandoned, or alternate. of petroleum—contaminated soil regulated under ch. NRriié
4. Sludge landspreading or drying area. thatfacility is in operation.
5. An earthen silage storage trench or pit. (g) Twelve hundred feet between a well or reservoir and:

6. Liquid waste disposal system including, but not limited to 1. The nearest edge of the limits of fillinganf existing, pro
a treatment pond or lagoon, ridge and furrow system and spggsedor abandoned landfill, measured to the nearest fill area of
irrigation system. abandonedandfills, if known. Otherwise measurtmithe nearest

Note: Variance from this separating distance may be granted for treatment popdi@pertyline where the landfill is located. The department may

or lagoons constructed and maintained to an approval granted under ch. NR 2lgquire,as part of a variance request, a land survey map, a scaled

7. Salvage yard. diagramof the landfill and the well locatiomr another accurate

8. A salt or deicing material storage area including the buildheasurement methdd determine and demonstrate the distance
ing structureand the surrounding area where the material is-trarixetween the landfill and the well;
ferred to vehicles. This subdivision does not include bagged deic 2. The nearest edge of a coal storage area in exc&9 of

ing material. tons;or
9. Solid waste processing facility 3. A hazardous waste treatment facility regulated by the
10. Solid waste transfer facility department.
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TABLE A

MINIMUM SEP ARATION DISTANCE REQUIREMENTS BETWEEN POTABLE OR NONPOTABLE
WELLS, RESERVOIRS, SPRINGS AND POSSIBLE SOURCES OF CONAMINATION

New installations shall meet the separation requiremarttee far-right column. Existing installations shall meet the separation requiremerfésimethe time of
construction, those in fefct at the time of installation of the possible source of contamination, ifdater the requirements adopted on October 1, 1994.

Prior td® Oct. 1975 Oct. 1981 Feb. 1991 After
Source Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 Oct. 1994
Absorption Unit (field), soil 50 50 50 50 50
Air shaft-heating/air conditioning @vtical, Below None None None None 25
grade)
Animal Barn Pen with Concrete None** 25 25 25 25
Floor (25/20)**
Animal Shelter (not including small None** 50 50 50 50
pet shelter housing 3 or fewer (50/25)**
adult pets)
Animal Yard—Includes Calf Hutch (but not residen None** 50 50 50 50
tial lot dog kennel enclosing 3 or fewer adult pets)
Barn Gutter—Liquid-Tght None** 25 25 25 25
(25/18)**
Building Overhang (from centerline of well) 2 2 2 2 2
Cemetery Grave Sites None* 100 100 50 50
Cistern 10 10 10 g 8
Coal Storage (greater than 500 tons) None* None* None* 1,200 1,200
Composting Site (See Solidaate Processing Facil None None None None 250
ity)
Dischage to ground from a ¥er Treatment Device None None None 25 25
Ditch—Edge of None None None None 25
Doghouse or kennel housing 3 or fewer adult pets on None None None 80 8
residential lot
Downspout Outlet 10 10 10 g g
Drain—-Sewerage (having pipe conforming to ch. 10 8 8 g 8
Comm 84) (Buried)
Drain—-Sewerage (not having pipe conforming to ch. 10 25 25 25 25
Comm 84) (Buried)
Drain (any material) (Buried)
Clear Water Waste 10 10 10 g g
Building—Foundation 10 10 10 g g
Building—Foundation—Sewer Connected 15 15 15 8 8
Drillhole used for the undground placement of any None None None None 100
waste, surface water or any substance as defined in s.
160.01 (8), Stats.
Fertilizer or Pesticide, any size StorageR (Buried None None None 100 100
tank or surface tarnk 1,500 gal.)
Filter Strip None None None 80 50
Fuel Oil Tank—Buried None* 100 100 100 100
(25Allowed (25MAllowed (Including (Including
for Private Res. for Private Res. any associated bur  any associated bur
Lots Only) Lots Only) ied piping) (25 ied piping) (25
allowed for those allowed for those
serving single family serving single family
residences) residences)
Fuel Oil Tank—Surface None* None* None* 100 100
(>1,500 gallons) (including any associated buried pip
ing)
Fertilizer or Pesticide (Dry) Storage Area or Building None None None None 100
(more than100 pounds)
Gasoline or Other Petroleum or Liquid ProduahR None* 100 100 100 100
— Buried (not including L.Ranks) (Including (Including
any associated bur  any associated bur
ied piping) ied piping)
Gasoline or Other Petroleum or Liquid Product None* None* None* 100 100
Tank—Surface (>1,500 gallons including any associ
ated buried piping)
Glass Lined Feed Storage Facility (Harvestgpel None** 25 25 50 50

Silos)
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133 DEPARTMENT OF NATURAL RESOURCES NR 812.08
Prior tod@ Oct. 1975 Oct. 1981 Feb. 1991 After
Source Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 Oct. 1994
Grease Interceptor (@p) (Buried) 25 25 25 25 25
Hazardous \Wste Teatment Facility Regulated by None* None* None* 1,200 1,200
DNR
Holding Tank (Sewage) None 25 25 25 25
Infiltration basin, Stormwater None None None None 100
Kennel on residential lot enclosing 3 or fewer adult None None None 50 8
pets
Kennel, other than above None None None 50 50
Lagoon, Teatment (See liquid waste disposal system) — — — — —
Lake Shoreline (Measured to the edge of the floodway None* 25 25 25 25
(60 For Schools and
High Cap. Wélis)
Landfills (existing, proposed or abandoned) (Distance  None* 400 yards 400 yards 1,200 1,200
to Nearest Fill Area of abandoned landfills if Known;
Otherwise to the Property Line)
Lift Station## ## 100
Liquid Waste Disposal System None 250 250-300 250# 250#
Manure Hopper or Receptiomiik—Liquid-Tight None* 75 75-150 50 50
Manure Loading Area None None None None 50
Manure Stack None* 100 100-178 250*** 250 "+**
Manure Stack,—&mporary None 100 100 250 150
Manure—Storage Structure (Earthen, Excavated or None* 250 250-300 250 250 "***
Non-liquid tight)
Manure Storage Structure (Fabricated, Liquidi) None* 100 100-178 100 100
Manure—Storage Basin—Liquidight Concrete None* 100 150-300 Now in category of  Now in category of
Floor with an Acceptable Drainage Facility Manure Storage Manure Storage
Structure Structure
Mound System (Measured to the toe of the mound) 50 50 50 50 50
Nonpotable Wl None* None* None* 8 8
Pesticide or Fertilizer (Dry) Storage Area or Building None None None None 100
(More than 100 Pounds)
Pesticide or Fertilizer Storagafk (not buried)—less None None None '8 8
than 1,500 gallons (distance only for nonpotable
wells)
Pesticide or Fertilizer Storagafk—Buried tank, any None None None 100 100
size, or surface tank >1,500 gal.)
Pet Waste Pit Disposal Unit None* 50 50 50 50
Pits—Noncomplying None 10 10 8 8
(20 For Schools,
WWTP’s, and High
Capacity-Including
Approved Pits)
Plastic Silage Storage andafsfer Tibe None None None '8 8
Pond, Stormwater detention (Edge of) None None None None 25
Pond, treatment (See liquid waste, disposal system)
Privy 50 (Sewage 50 50 50 50
Disposal Units)
Quarry (See s. NR 812.12 (16) for well casing depth
requirements for wells within 1,200 feet of a quarry
Reservoir—Noncomplying 10 10 10 8 8
(Cistern)
Ridge and Furrow System (See liquid waste disposal
system)
River or Stream Edge (Measured to the edge of the None* 23 25 25 25
floodway) (60 For Schools and
High Cap. Wélis)
Salt or Deicing Material Storage Area (Including None* None* None* 250 250
structure and area surrounding where material is-trans
ferred to vehicles)
Salvage ‘¥rd None* None* None* 250 250
Septic Bnk 25 25 25 25 25
Sewer (ch. Comm 84 Materials) (Buried)
—Manure/Gravity 8 8 8 25 25
—NManure/Pressurized '8 g 25 25 25
—Sanitary or Storm Building/Gravity 8 8 8 8 8
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Prior td® Oct. 1975 Oct. 1981 Feb. 1991 After
Source Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 Oct. 1994
—Sanitary Building/Pressurized 8 25 25 25 25
—Sanitary Collector
(Servings 4 living units ofx 6" 8 50 50* 50" 25'
diameter)
—Sanitary Collector
(Serving > 4 living units or >'6diameter) 8 50 50 50" 50"
—Influent 50 50 50 50 50
—Storm Collector
(= 6" diameter) 8 50 50 50 25
—Storm Collector
(> 6" diameter) 8 50 50 50 50"
Sewer (not ch. ILHR 84 Materials) (Buried)
—Manure/Gravity 25 25 25 25 25
—Manure/Pressurized 25 50 50 50 50
—Sanitary Building/gravity 25 25 25 25 25
—Sanitary Building/Pressurized 25 25 25 25 50
—Storm Building 25 25 25 25 8
—Sanitary Collector 50 50 50 50 50
—Storm Collector 25 50 50 50 50
—Influent 50 50 50 50 50
Shoreline—Lake, River or Stream (Measured as indi None* 25 25 25 25
cated in sub. (4) (b) 7.) (60 For Schools and
High Capacity V&lls)
Silage Storage, Eartheméhch or Pit None* 100 100- 178 250 250
Silage Storage Structure (Fabricated liquid-tight) (In— None None None None 100
ground or surface)
Silage Storage—Surface, Uncovered None None None None 100
Silage Storageudbe (Plastic) None None None '8 8
Silo With Pit None** 50 50 50 50
Silo Without Pit But Wth Concrete Floor and Drain None** 25 25 50 50
Single application landspreading of petroleum- 250
contaminated soil
Sludge Landspreading or Drying None* 200 200 250 250
Soil Absorption Unit & 8,000 gal/dayincludes alter 50 50 50 50 50
nate unit) (200 for schools as (200 for schools) (200 for schools)
of 1978)
Soil Absorption Unit (= 8,000 gal/dayexisting or 50 50 50 250 250
abandoned) (200 for schools as
of 1978)
Solid Waste Processing Facility (Including compost None None None None 250
ing facilities)
Solid Waste Site (Distance to Nearest Fill Area or-Pro None 400 yards 400 yards 1,200 1,200
posed Fill Area If Known; Otherwise to the Property
Line)
Solid Waste Tansfer Facility None None None None 250
Spray Irrigation Véiste Disposal Site (See liquid waste
disposal system)
Stormwater detention pond or basin None None None None 25
Stormwater infiltration basin None None None None 100
Sump—Watertight clear water None None None '8 8
Sump—Wastewater (\&tertight) None* 8 8 25 25
(form. cast-iron equiy
Sump—Wastewater (not watertight or equie cast None* 28 25 25 25
iron)
Swimming Pool (from edge of water) None* 23 25 25 8
(Below ground) (Below ground) (Below ground) (above or below
ground)
Temporary Manure Stack None 100 100 250 150
Wastewater fieatment Plant Biient Pipe None None None 80 50
Wastewater fleatment Plant Structure, Conveyance or ~ None* None 150 100 100

Treatment Unit
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135 DEPARTMENT OF NATURAL RESOURCES NR 812.09
Prior tod@ Oct. 1975 Oct. 1981 Feb. 1991 After
Source Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 Oct. 1994
Well approved for undground placement of any None None None None 100

waste, surface water or any substance as defined in s.
160.01, Stats.

Yard Hydrant None 10 10 8 8

°The minimum separating distance between a well and a collector sewer serving more than 4 living uygistbafe6 inch diameter is 50 feet regardless of
whether the well or the sewer was installed first. However for such sewers less than 16-inch, diefietaay be located or sewers installed such that a well is less
than 50 feet, but at least 25 feet from gravity collector sewers smaller than 16 inches in diameter or from force main collector sewers 4 inches or smaller in diameter
provided that within a 50—foot radius of the well the installed sewer pipe meets the allowable leakage requireMans 66680 and the requirements for water—
main equivalent type pipe as follows:

—For sewers 4" diameter but < 16 diameter:

°PVC pipe 4 diameterbut <12' diameter shall meetWA C900 with elastomeric joints having a standard dimension ratio of 18 or less;

°PVC pipe> 12' diameterbut < 18 diameter shall meetWWA C905 with elastomeric joints having a standard dimension ratio of 18 or less.

°Ductile iron pipe shall meetWWA C115 or AVWA C151 having a thickness class 50 or more.

—For sewers <'3 diameterthe pipe shall be any rigid pipe in the ch. Comm &bt@ for Pipe andubing for Water Services and Privatead®r Mains,” includ
ing approved ABS, brass, cast iron, CPVC, copfmat including type M copper), ductile iron, galvanized steel, polybutylene (PB), polyethylene (PE), PVC; or stain
less steel pipe.

**None” Although there were no minimum separation distances required by the code between these possible sources of contamination and a well or reservoir prior
to 1975, and in some cases, prior to 1981, it is strongly recommended that the present standard minimum separation distance requirements be met whenever possible.

**Distances were developed under the Public Health Service Grade A Milk Ordinance and have been used by the department of agriculture, trade and consumer
protection field inspectors.

***\/ ariances from these separating distances may be granted for earthen manure storage and temporary manure stacks meeting specifications of Soil Conservation
Service Standards No. 425 and 312, respectively

#Variances from this minimum separating distance may be granted for treatment ponds or for storage or treatment lagoons constructed and maintained to the
requirements of an approval granted under ch. NR 213.

##After Feb. 1, 1991 and prior to October 1, 1994 the minimum separating distance between a well or reservoir and a lift station is based on the presence of a sewer
force main at the lift station.

@ There are several code revisions prior to 1975. The dates of these revisions and the minimum separating distances were as follows:

Source April 24, 1936 March 1939 July 1951 April 10, 1953 May 1, 1971

Building Overhang 2 2 2 2 2
Cistern None None 10 10 10
Downspout None None 10 10 10
Drain

—Building Foundation 10 10 10 10 10

—Sewer Connected Building Foundation 10 10 15 15 15

—Clear Water None None 10 10 10

—Cast Iron (Vith Lead Joints) 10 10 10 10 10
Grease Tap (Watertight) None None 25 25 25
Septic Bnk None None 25 25 25
Sewage Disposal Unit None None 50 50 50

(Absorption Field)
Sewer

—Cast Iron (Vith Lead Joints) 10 10 8 8 8

—Not Cast Iron or equivalent 25 25 25 25 25

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (1) (b) 1., (2) (a) to (c), (4) &) 9., 12. and 13, (b) 1., 5., 71, &nd 13, (c) 10. to 13,, (d) 1. to 3., (f)
6.t0 8., (g) 1. anddble A, cr (1) (e), (4) (a) 14. and 15., (b) 14. and 15., (c) 14. and 15., (d) 4. to 9. and(@gdp)r8., RegisteiSeptemberl 994, No. 465, &f10-1-94;
corrections made under s. 13.93 (2m) (b) 7., Stats., Re@sfgtemberl 994, No. 465correction in (4) (d) 1. madender s. 13.93 (2m) (b) 7., Stats., Regisseptember
1996,No. 489; cr(4) (f) 11., am. Bble A, RegisteDecember1998, No. 516, &f1-1-99; corrections made under s. 13.93 (2m) (b) 7., Stats., ReDistember1998,

No. 516;CR 05-020: am. (4) (g) 1. Register January 2006 No. 601, eff. 2-1-06.

NR 812.09 Department approvals. (1) ReviewpPerioD. ownerof the subject propertyhe owner or authorized agesttall
Unlessanother time period is specified by latve department signthe application. Application information, outlines or forms
shallcomplete its review and make a determination on all appliaaay be obtained from the departmefpplications shall provide
tions for licenses or approvals within 65 business days afteformationregarding the own& and operatés nameaddress
receiptof a complete application. Incompletpplications will be andfirm name, if applicableand any other information requested
returned. The start of the @y review period will not begin until by the department. The department meguest, but is not limited
acomplete application is received by the department. All requetisdescriptions or sketches of well construction, geqglpgynp
for approval shall be in writing, except that for situations thatstallation,plumbing, possible contamination sources, property
requireimmediate response, an approval may be requested umyundarywater use and, water sample results, depending on the
bally and an advanced verbal approval may be granted by tipe of application.
departmenand followed up with a written confirmation. (3) PLANS AND SPECIFICATIONPREPARATION. Plans and spegcifi

(2) APPROVAL APPLICATION AND SUBMISSION. The property cationsfor a school water system shall be submitted by a-regis
owneror lessee shatibtain a written approval from the departteredprofessional engineer or well driller for wells, and by a regis
ment.When an applicatiois submitted by someone other than theered professional engineer or pump installer for pumps,
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dischargepiping, storage tankand controls. Plans and specifica _Note: State vMichels Pipeline Construction, In63 Ws.2d 278, 217 N.V2d 339
tions for a wastewater treatment plant water syssatl be sub (2B e et e 1o e o e e e e ey

mitted by a registeregrofessional enginegdoy a well driller for  \ell system may take action against the operator or owner of the high capacity well
thewell or a pump installer for the pump. If construction or irstabr well system.

lation of a water systerdescribed in this subsection has not com (b) The construction, reconstruction or operation of a school
mencedwithin 2 years of approval date, the approval is void. or wastewater treatment plant well or water system.

(4) AppPROVALS REQUIRED. Prior department approval is (c) Installationof water treatment devices or chemical addition
requiredfor the activities described in this subsection. Wheto a well or water system as specified in s. NR 812.37.
deemednecessary and appropridte the protection of public (d) A variance from any provision of this chapter
safety, safe drinking wateand the groundwater resource, the (g) The construction of a granite or other crystalline bedrock
dtepatr_tmenmay Spectlf)III r?ore str_lfnget_nt Wef” Iocz_at{pn, Wed” €0Nyyell with less than 40 feet of well casing pipe.

FS) éggéﬁ%ﬂ (E);p;gglltgz (?h g ollo gpv(\a/glsltcez\a/vlgtg? t?é zi)r(:]semgplag]nt 5\/rgt (f) The construction or reconstruction of a well located ir des
atedspecial well casing pipe depth areas.

systemsrequmng approval by this subsection or water syste ote: A list of these special well casing pipe depth areas is available from the
approvedby variance. Approval by the department does Nn@tpartment.

relieveany person of any liabilitywhich may result from injury (g) The construction of a well open to both an unconsolidated
or damage stiéred byany other person. In addition, failure tofgrmationand a bedrock formation.

comply with any condition ofan approval or the construction, y The yse of the Halliburton grouting methods or the grout

reconstructioror operation of any well or water system in V*Oladisplacemengrouting method as described in s. NR 812.20 (3)
tion of ?Ry statulte, rulelord (fjepartment order shall void the) " and (g) for wellsvhen the upper enlged drillhole is more
approval.Approvalis required for: - ) . than200 feet deep or when drilling mud or bentonite slurry has not

(a) The construction, reconstruction, or operatira high peencirculated up to the ground surface in the annular space prior
capacitywell or well system, includinglewatering wells. An 5 grouting.

applicationfor a high capacity well or well system approval shall' ;) 116" gevelopment of a spring for use as a potable water sup
include, for every well, the location, construction mconstrue . ply as provided in s. NR 812.25.

tion features, pump installation features, osed rate o . . . . . .
operation and Ft)hedri)stance to nearby pubﬁbémﬁtility wells, as_ () The construction or reconstruction of a pit as provided in
definedin s. 196.01, Stats. s.NR 812.36 orin s. NR 812.42 (2).

1. The department may deny approval, grant a limited (k) Theinstallation ofa_t_wung _WeII casing pipe or a hung lln_er
approvalor modify an approval under which the location, depth, (L) The use of well drilling aids and additives, grout, sealing
pumpingcapacity or rate of flow andtimate use is restricted soOr or well abandonment materials and additizred well rehabi
that the supply of water for any public utilitgs defined by s. litation materials.

196.01, Stats., will not be impaired. Reduced availability of (m) The construction or reconstruction of a dug well as pro
groundwaterto a publicutility well may be indicated when eal videdin s. NR 812.24.
culationsusing estimated values for aquifer characteristics result (n) \Well casing pipe testing procedures.

in 10 or more feet of water level drawdown in the public utility () The use of pitless adaptepitjess units, above ground dis
well based on 30 days of continuous pumping from the proposgfhrgeunits, vermin—proof capand seals and any treatment
high capacity well or well system. The departmenaty also deny equipmento be installed directly in a well. The department may
approvalor condition arapproval if the proposed or actual wellyrohipit the use ofiny water supply equipment if the department
location,well construction or pump installation features or the U$gds there is substantial evidence that the equipment poses a sig
of the well does not meet, at the timeapplication, the specifiea pificant hazard to safe drinking water or the groundwakee
tions of this chapter for new well construction and pump installjepartmenshall state its findingand conclusions in writing to
tion or water use. the manufacturerthelicensed well drillers or pump installers, or
2. When anowner or operator relinquishes control of théoth, and the industry representatives including thiscdahsin
operationof a high capacityvell or well system, a new approvalWaterWell Association and the tonsin Pump and & Suppli
shall be obtained by the neaperator owner or lessee before ersAssociation. The &ctive date of the prohibition will have a
operationof the high capacity well or well system is continued6 month delay for any well casing pipe product or a 12 month
3. The owner or operator of a high capacity weelivell sys  delayfor other water supply equipment.

tem shall submit pumpagand well water level reports to the (p) The installation of a pressure tank with a volume greater
departmenbn department forms #te time periods indicated by than1,000 gallons.

the department. . . (q) The installation of a heat exchange or cathpditection
4. Emegency approval f_or a high capacity well or wellsysgrillhole.
tem may be granted when fire hazard, imminent crop damage ofyy The continued operation of a well drillhole that meets the

other similar emegency requires if the departmenétermines cyjeriain s. NR 812.262) that requires permanent abandonment
that the high capacityvell or well system proposed will not ot ihe well or drillhole.

adverselyaffect or reduce the availability of water to a public-util
ity, as defined in s. 196.01, Stats. . é;)lyThe development of surface water for use as a potable water

5. High capacity test drillholes may be constructed without . _ e
approval to test for aquifer yield to determine if a high capaci%/ ét)lSNloncontlnuous slot well screens as specified in s. NR
well or well system is feasible. The well casing pipe for such te % 13(2) (e).
drillholes shall not exceed 6-inch diameter unless the avédler (v) The useof a nonpressure storage vessel other tharge sur
notifiesthe department. High capacity test drillholes may be tgnk. ) )
pumpedat a rate of 70 gallons per minute or more if thedess (W) The construction or reconstruction of a well on a property
not last more than a total of 72 hours. After testing dfiéhole thatis listed on the departmesitgeographic information system
shallbe abandoned according to the requirements of s. NR 812.@gistry of closed remediation sites. o
or shall be converted, with approval, 0 a high capacity well gUics, e Oerernies pL IS RS Rl of SReeemedter
well system which meets the requirements O_f_thIS_ chapter or %’ﬁ:rmationthatappearspbn the GIS Régiétry of Closed Remediation Sites can also
NR 811 and of any approved plans and specifications. be accessed by calling the nearest regional DNiBeof
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136-1 DEPARTMENT OF NATURAL RESOURCES NR 812.11

(5) ArprovAaLVERIFICATION. A well driller, well constructor casingpipe depthrequirements may be obtained from the depart
pumpinstaller or contractor shall obtain a copy of the apprfmral ment.
any activity identified in sub. (4) prior to the initiation of any work Note: In some of these special casing areas, wells are approved by the department

i i a case by case basis. There are other areas where special well constqugtien
ona well, pump installation arater system. When necessary an@entsare necessaryrhese areas include sites on the departsigetigraphic infer

appropriatethe department magrant a verbal approval to a well mationsystem registry of closed remediation sites, as identified in s. NR 812.12 (15).
obtaininga written copy of the approval provided the conditiongys shall beresponsible for completing all grouting and sealing
of the approval are complied with. requirementasing the mixtures and methodssofNR 812.20.
(6) PermiT VERIFICATION. A well driller, well constructar Groutingmethods are depicted in figurektb 18.
pump installeror contractor shall obtain required permits from (7) DeveLoPMmENT AND TEST PUMP. Well drillers and well
countiesauthorized tadminister this :fhapter und(e)r(ch. ;\|F)845eonstructor$hall, uporcompletion of the well, develop and test
History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (4) (intro.), (a) 1., i
@ (0, (3 and (5(53; er () (U) and (v), RegisteSeptember1994, No. 465, éf pumptgg ‘(’j"?j” atl:cor(gjlngt_tlctsr.] NR t81'2'22' -lt—'heb\lNelll sk&e&l}lﬂ?e
10-1-94corrections made under s. 13.93 (2m) (bFfats., RegisteSeptember PUMpPEGand aeveloped untl the water IS practcably clea

1994, No. 465; r (4) (u), RegisterSeptember1996, No. 489, éf10-1-96; CR  of sand, and until a stable pumping water level is established.
00-111:cr. (4) (w), Register October 2001 No. 550, é1-1-01; correction to (6)

made under s. 13.93 (2m) (b) 7., Stats., July 2002 No. 559. (8) NoNCOMPLYING WELLS. When a V_V_e” driller or well
constructorhas constructed a well not initially located or con
Subchapterll — New Well Construction and structedin compliance with this chaptethe well driller or well

constructorshall pay all costs fobringing the well into com
pliancewith thischaptejincluding abandonment costs, other than
thosecoststhat would have been clgad for an initial complying
construction.

(9) ProBLEMWELLS. The well driller or well constructor shall

Reconstruction

NR 812.10 Well driller and well constructor require -
ments. (1) License. Well drillers shall hold a valid \§consin

well drilling license. The name of the well driller and the welkdril .
ling license number shall taisplayed on all well drilling rigs used 'SUrnto the well site to attempt to correct probleteen a pota
efwell produces bacteriologically unsafe water; when a well pro

: ; b
in the construction of wells. The letters and numbers shall be ; -
least2 inches in height with at least 1/4 inch wide brush Stroké‘messandy or turbid water; or when failure of the well occurs due

; P ; ) i loughing formation. The well driller or well
Theidentification shall have a sharp color contrast with the-bac] a caving or S . h
groundon which it is applied. The identification shall remainlegcons”ducmrs?ta" rﬁturn l‘;".'th"? 90 gm‘tef the wehl! 'f] complelted
ible. or 30 days after the well is placed in service, whichever is longer

If noncomplying construction was not the cause ofptioblem,

(2) Location. Well drillers and well constructors shall be g fee may be chged by the well driller or well constructor for eor
responsiblefor proper location of a well. Bls shall be located gctivework.

in sanitary locations and meet theparation requirements speci
fiedin s. NR 812.08 Separation distance requirements to possib\lﬁe

sourcesf contaminatiomwill not be waived because of property, ell constructor becomes aware that the water from the well con

lines. Wells may not be constructed within 1,200 feet of a landfi][. ; ; I
site without a variance. ®friances from location requirementsfj é?jscignctﬁm'\llnRatéegén excess for the primdrinking water stan

requireapproval. Il drillers and well constructors shall contac
thediggers hotline not less than 3 business days primrtstruct
ing or reconstructing a well oa property If the property is
locatedwithin the service area of a municipally owned water sy

tem, the well drilleror well constructor shall contact the depart - A
P apdhave the sample analyzed wliform bacteria at a laboratory

mentbefore constructing or reconstructing a well, to determine§t '™ - . .
the property on which the well is or will be located is listed on theertified by DATCP for bacteriological analysis of potable water

department'syeoaraphidnformation svstem registry of closeg@ndhaving an agreement with the department for submission of
renQediatiorssigtes.g P y gistry copies of lab result forms. The department recommends that the

Note: The Department of Natural Resousc&1S Registry of Closel@emediation samplealso be a_r]falyZEd for nitrate. The walfiller or We_”
Sitescan be found at http:/wwdnr.state.wi.us/afaw/rr on the DNR internet site.  constructor shall disinfect, flustand seal the well. The well driller
Informationthatappears on the GIS Registry of Closed Remediation Sites can alhall furnish a water sample result to the well owner within 10
be accessed by calling the nearest regional DNiBeof daysof the well drillets receipt of theesult. The well driller or

(3) EQuiPMENT AND MATERIALS. Well drillers and well \yg|| constructor shall submit a well construction report to the well

constructorshall be adequately equipped to compith the well - o\ynerand to the department within 30 days following the date of
constructiorrequirements of ss. NR 812.f0 812.16 andables  yg|| completion.

[=IV. All materials installed in a We” Sha“ be neuwnusedand Note: The well driller or agent is required to have the water sample analyzed for
approvedfor use, except as specified in s. NR 812.26 (5). Thecteria. Howevein some areas of istonsin the useable aquifer is contaminated
departmentnay pI’Ohibit the use of any material or equipmbat thrl?uggf%u\lli\};grrltisrgrxegcal extent, so it may not be possiblbtain a bacteriologi
posesa significant hazard to public health, safe drinking water 8750w & Register January1991, No. 421, €12-1-91; am. (5). (9) andll)
groundwater. RegisterSeptemberl 994, No. 465¢ff. 10-1-94; corrections made under s. 13.93
(4) ConsTruUCTIONMETHODS. Well drillers and well construc ) () 7. Jats. Registdepternberl 994, No. 465; CR 0041: am. (2), Register
torsshall comply with this chapter in tlenstruction and recen
structionof all wells. Adequate protection shall be provided for NR 812.11 Well construction equipment & materi -
thetop of the drillhole and the top of the well casing pipe te prals. (1) AbeQuAcY oF EQUIPMENT. Well drillers and well
ventsurface contamination from entering the well duringdifile  constructorshall be adequately equippedetwable him or her to
ling operation and whethe driller is not at the drilling site. &' fully comply with all legalrequirements applicable to any well
constructionmethods are depicted in figures 51 to 75. constructionyeconstruction or well abandonment undertaken by
(5) SpeciaLcasiNGAREAS. Well drillers and well constructors him or her
shallcomply with the well casing pipe depth requirements in spe (a) Drill bits. The diameter of drill bits shall be within 1/4
cial well casing pipe depth areas established by the departmefithe diameter of any drillhol® be constructed. A drill bit more
whereaquifers have been contaminated or in other special arghan 1/4" smaller in diameter than the diameter of an upper
A list of the special well casing pipe depth areas and the speeialargeddrillhole to be constructed, may not be worked around

(10) NoTIFICATION OF CONTAMINATED WELLS. Well drillers and
Il constructors shall notify the well owner if theell driller or

(11) CompLETION OF THE WELL. The welldriller or his or her
agentshall collect a water sample, using his or her test ptimep,
well owners pump, air-lift equipment or a bailérom any new
or newly reconstructed potable well within 88ys of completion
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within the drillhole to construct the specified diameter of the-drill (f) Centering guidesCentering guides or drive shoes used as
hole. centeringguides shall be installed in well casing pipe in bedrock

(b) Conductor (temie) pipes.Any conductor (tremie) pipe Wells as specified in s. NR 812.14 (1) (f). .
usedfor grouting shall meet the requirements of s. NR 812.20 (2) (9) Drilling aids. Only approved drilling aids mdye used in
(b). well construction and reconstruction. Approeétrilling aids is
basedon, but not limited to toxicitygroundwater contamination
A ntialand expected ffctiveness of the materials. A list of
agéeroveddrilling aids is available from the departmaion

(c) Mud balances.When rotary drilling mud and cuttings or
clay slurry are used to seal the annular space of a well as speci
by Tables | and Il, a mud balance shadl used to determine thatrequest

themud WEIght Is at IeastL]pounds per gallon‘ History: Cr. Registey January1991, No. 421, &f2-1-91; correctionsnade
(d) Test pumps.A test pump shall besed to perform a well unders. 13.93 (2m) (b) 7., Stats., Regis@eptemberl994, No. 465.

yield testupon completion of the well. A well yield test may be NR 812.12 General drilled type well construction

conductedusing air—rotary e_qument. . i requirements. (1) Every well shall be planned and constructed
(2) MateriALS. All materials permanently installed in a wellggthat jt:
shall be newunused and approvéor use except as specified in ( ; "

. . (a) Wl be adapted to the geologic and groundwater conditions
s.NR 812.26 (5). Lead compounds used to Ilflbncate andbseal YHthe proposed well site to ensdidl utilization of every natural
stemjoints or any equipment entering a well may not be Usegtectionagainst contamination of the water bearing formation
Materialscontaining lead having laad content greater than 8%y formations and to exclude possible sources of contamination.

by weflghtt, may got tbe 'nS{t"’.‘”‘?d Iln %WEII.”Cotanonentl pzzrts O (b) Should produce bacteriologically safe water
manurac ure(pro ucts containing lead shall not have a lead con Note: In some areas afisconsin the useable aquifer is contaminated throughout

tentof more than 5% of the total product weight. “Lead wool” Ois entirevertical extent. In such areas, it may not be possible to obtain bacteriologi
otherproducts containing more than 8% lead may not be used-ally safe water )
sealsin the bottom of an open—-ended well casing pipes or as(c) Will provide an adequate and contaminant free waigr

screengerminating in coarse formations. ply, where the natural geologic amgoundwater conditions
(a) Well casing pipe Well casing pipe and liner pipe shall meef!lOW-
the requirements of s. NR 812.17. (d) Will conserve groundwater

(b) Drive—shoes.When awell casing pipe is driven, a drive-  (€) Wil allow reconstruction, when necessary _
shoe shall be weldear threaded to the bottom of the well casing (2) The construction of drilled wells shall comply with:
pipeaccording to s. NR 812.12 (5). Couplings may not be used for(a) The general and specific requirements outlined iNBs.
drive—shoes. Whetheupper enlaged drillhole extends 20 feet or 812.13to 812.16;
more into bedrock and trenularspace is cement grouted before (b) The well casing pipe requirements of s. NR 812.17; and
the lower drillhole is constructed, the use afdrive-shoe is  (c) The requirements ofdble | or Il for low capacity potable

optional. wells, except school or wastewater treatment plant wells, but
(c) Gravel packs.Gravel packs shall meet the requirements #fcludingnoncommunity wells and nonpotable wells, or
s.NR 812.16. (d) The requirements ofables Ill and IV for potable high

() Screens. Screens shall meet the requirements of s. NREPECARERAE KERmert pAN S S0 Sol.
i : ul - | I
812.13(1) (e). Lead bottom seals are prohibited. Brsxsgens encountereat or near thground surface, the geologic formation in which the well
may not have a lead content of more than 8%. terminatesthe type of drilling method usethe depth to which the upper eged
(e) Packers. Packers shall comply with s. NR 812.13 (1) (eyrlllhole extends into bedrock, for bedrock wells, and the static water level for-uncon

L iC olidatedformation wells. For specific requirements relating to percussion method
4. Lead packers are prohibited. drilling and rotary method drilling, see ss. NR 812.13 and 812.14, respectively
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TABLE I.

DRILLED UNCONSOLIDA TED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POT ABLE AND NON-POTABLE LOW CAP ACITY WELLS
(EXCEPT SCHOOL AND WASTEWATER TREATMENT PLANT WELLS) AND NON-POT ABLE HIGH CAP ACITY WELLS

UPPER ENLARGED DRILLHOLE REQUIREMENTS

SCREEN
REQUIREMENTS
(ONLY REQUIRED

casing pipe; or
2" lamger in
diameter than
the nominal
diameter of the
well casing pipe
if steel pipe
assembled with
welded joints &
the annular
space sealing
material is
placed using an
approved pres
sure method.
The full diame
ter of the drilt
hole shall be
maintainedby a
properly sized
bit or by tempe
rary outer cas
ing.

the ground surface
with clay or
sodium bentonite
slurry during driv
ing of the steel
well casing pipe.
When temporary
outer casing is
used, it shall be
pulled during or
following sealing
of the annular
space.

is used; to the
depth of well
casing pipe set
ting when ther
moplastic well
casing pipe is
used

WELL CASING PIPE ANNULAR SPACE SEALING FOR WELLS THAT
NEAR PERCUSSION METHODS ROTARY METHODS REQUIREMENTS REQUIREMENTS PUMP SAND)
SURFACE METHOD MIN. DIAMETER
GEO- OF METHOD
LOGIC METHOD OF KEEPING THER- OF
MATERI- MINIMUM KEEPING MINIMUM MIN. HOLE MIN. MO- MIN. PERCUSSION ROTARY PLACE-
LINE ALS DIAMETER HOLE OPEN DEPTH DIAM. OPEN DEPTH | STEEL | PLASTIC DEPTH METHODS METHODS TYPE MENT
A Caving None required | Temporary outer | None required | 2" larger in Circulated | To the 2" 4" Whatever | None if steel Neat cement| Continu- | Bail-down,
material of | with steel well casing when ther | when steel well | diameter than| drilling depth of is greater: | well casing pipe | grout or drit | ous Slot | pull-back
any kind casing pipe. 4 moplastic well casing pipe is the nominal | mud to the well 25 deep; is driven from ling mud or (telescop-
(usually larger diameter | casing pipe is used, but to the | diameter of | maintain casing or 10 the ground sur | and cuttings. | approved: | ing),
sand) down | than nominal used; or when an | bottom of any the well cas | drill hole at | pipe set below face. When an | If drilling See NR | wash—
to 10 feet or| diameter of well | upper enlaged non-caving ing pipe, but | full diame- | ting. static water | upper enlaged mud and 812.13 down or
more. casing pipe, if drillhole is con layer or to the only with ter. level; and | drillhole is con | cuttings is 1) (e). jetting
one is con structed for any 20 depth, steel pipe such that | structed, the used, it shall | for method.
structed for any | reason when steel| whichever is the | assembled pump annular space have a mud | accepta- | The screen
reason; or if the | well casing pipe is| lesser if one is | with welded intake is shall be sealed | weight of at | ble screen| may also
well casing pipe | used. Drillhole | constructed for | joints, other set at least | with neat least 1 materials. | be perma
is thermoplastic; | shall be kept filled | any reason.d@ wise 4 5' above cement grout; or | pounds per | Louvered, | nently
or 2’ lamger in up to within 10 the depth of well | larger in the bottom | clay or sodium | gallon. shutter- | attached to
diameter than feet of the ground | casing pipe set | diameter than| of well bentonite slurry type bottom of
the nominal surface with clay | ting when ther | the nominal casing with a mud screens | the string
diameter of the | or sodium benton | moplastic well diameter of pipe, & weight of at maybe of well
well casing pipe | ite slurry during casing pipe is the well cas pump does | least 1 pounds used for | casing pipe
if steel casing driving of steel used. (Starter ing pipe. not break | per gallon — gravel— and set in
pipe is well casing pipe. | drillholes 10 suction Only sodium pack well | the upper
assembled with | When temporary | deep or less under nor | bentonite slurry construc- | enlarged
welded joints outer casing is need not meet mal operat | or clay slurry (as tion as drillhole.
and the annulars| used, it shall be the requirements| ing condi specified above) specified
pace sealing pulled during or for upper tions. when therme ins. NR
material is following sealing | enlaged drilk plastic well cas 812.16
placed with an | of the annular holes.) ing pipe is used. 3).
approved pres | space.
sure method.

B. Non-caving | Upper enlaged | Temporary outer | To the bottom of | Same as Same as Same as 2" 4" Same as Same as above. | Same as Same as | Same as
material of | drillhole is casing when the | any non-caving | above. above. above. above. above. above. above.
any kind in | required.*4' thermoplastic well | layer or to the
the top 10 | larger in diame | casing pipe is 20 depth,

(usually ter than the used. Drillhole whichever is the
clay, silt or | nominal diame | shall be kept filled | lesser when stee
hardpan). | ter of the well up to within 10 of | well casing pipe

LET
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TABLE II.

DRILLED BEDROCK WELL CONSTRUCTION REQUIREMENTS FOR POT ABLE AND NON-POTABLE LOW CAP ACITY WELLS (EXCEPT SCHOOL AND
WASTEWATER TREATMENT PLANT WELLS) AND NON-POT ABLE HIGH CAP ACITY WELLS

UPPER ENLARGED DRILLHOLE REQUIREMENTS WELL CASING LOWER DRILLHOLE
PIPE REQUIRE- | ANNULAR SPACE SEALING REQUIREMENTS
DEPTH PERCUSSION METHODS ROTARY METHODS MENTS REQUIREMENTS (IN BEDROCK)
TO NEAR METHOD METHOD
FIRM SURFACE METHOD OF OF OF
BED- GEOLOGIC MINIMUM KEEPING MINIMUM MIN. KEEPING MIN. MIN. MIN. PERCUSSION | ROTARY MIN. CUTTINGS
LINE | ROCK | MATERIALS DIAMETER HOLE OPEN DEPTH DIAM. HOLE OPEN | DEPTH | DIAM. | DEPTH METHODS METHODS | DIAM. REMOVAL
C. 40 feet | Caving mate | Upper enlaged drilt | Upper enlaged | Upper 2" larger in | Circulated To the 6" Toa Drilling mud Drilling mud | 6", but | Air or an
or more; | rial of any hole not required; if | drillhole not enlaged drilt | diameter drilling mud to | top of firm seat | and cuttings and cuttings | not less | approved
30 feet | kind (usually | one is constructed for] required; tempeo | hole not than the maintain the | firm in bed | with a mud with a mud | than the | foam, by bai
or more | sand) any reason, it shall bg rary outer cas required; to nominal drillhole at full | bedrock, rock. weight of at weight of at | inside ing, or by cir
for 4" largerin diameter | ing pipe if one | the bottom of | diameter of | diameter. but not least 1 pounds | least 1 diameter | culated drit
sand- than the nominal is constructed | any non—-cav | the well less than per gallon or pounds per | of the ling mud.
stone diameter of well cas | for any reason. | ing layer or to | casing pipe, the cas neat cement gallon or well
ing pipe; or 2 larger | The drillhole the 20 depth, | but only ing grout; except neat cement | casing
in diameter than the | shall be kept whichever is | with casing depth. only neat grout; except| pipe.
nominal diameter of | filled up to the lesser if pipe cement grout if | only neat
the well casing pipe iff within 10 feet of | one is con assembled the upper cement grout|
steel pipe is the ground sur | structed for with enlaged drilk if the upper
assembled with face with clay or| any reason. welded hole extends enlarged
welded joints & the | bentonite slurry joints, more than 5 drillhole
annular space sealind during driving otherwise into bedrock. extends
material is placed of the perma 4" largerin more than 5
using an approved nent well casing diameter into bedrock.
pressure method. pipe. 'emporary than the
outer casing nominal
shall be pulled diameter of
during or fot the well
lowing sealing casing pipe.
of the annular
space.
D. 40 feet | Non-caving 4" larger in* diameter| The upper To the bottom | Same as Circulated To the 6" Same as| Same as above.| Same as 6", but Same as
or more; | material of than the nominal enlaged drilk of any non- above. drilling mud to | top of above. above. not less | above.
30 feet | any kind in the| diameter of well cas [ hole shall be caving layer or maintain the | firm than the
or more | top 10. (usu ing pipe; or 2 larger | kept filled up to | to the 20 drillhole at full | bedrock, inside
for ally clay; silt in diameter than the | within 10 feet of | depth, which diameter. but not diameter
sand- or hardpan). nominal diameter of | the ground sur | ever is the less than of the
stone the well casing pipe iff face with clay or| lesser. the cas well
steel pipe is bentonite slurry ing casing
assembled with during driving depth. pipe.
welded joints and the| of the well cas
annular space sealing ing pipe.
material is placed
using an approved
pressure method

* An upper enlaged drillhole is not required when approved granular (8—mesh) bentonite is either mounded around the top of the well casing pipe during driving, or is placed in a starter drillhole during driving.

Continued on next page
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UPPER ENLARGED DRILLHOLE REQUIREMENTS

PERCUSSION METHODS

ROTARY METHODS

WELL CASING PIPE
REQUIREMENTS

ANNULAR SPACE SEAL-
ING REQUIREMENTS

LOWER DRILLHOLE
REQUIREMENTS
(IN BEDROCK)

NEAR
DEPTH SURFACE METHOD
TO FIRM | GEOLOGIC METHOD OF METHOD OF PERCUS- OF
BED- MATERI- MINIMUM KEEPING MIN. MIN. KEEPING MIN. MIN. MINIMUM SION ROTARY MIN. CUTTINGS
LINE ROCK ALS DIAMETER HOLE OPEN | DEPTH | DIAM. HOLE OPEN DEPTH | DIAM. DEPTH METHODS | METHODS | DIAM. REMOVAL
E. Less than | Material of 4" larger in diam | Temporary 40 feet, | Same | Caving Non-caving | To the 6" 40; 30 feet | Neat cement | Neat cement | 6", but | Air or an
40 feet; any kind. eter than the nomi | outer casing if | except |asin formation | formation depth of for sandstone] grout only grout only not less | approved
less than nal diameter of the material for Line C. | above above bed | well cas (setin upper | mixed & mixed and than foam, by bail
30 feet for well casing pipe; | above bedrock | sand- bedrock rock. ing pipe enlarged placed placed the ing, or by cir
sandstone or 2' larger in is caving; stone; set- drillhole and | according to | according to | inside | culated drit
(except for diameter than the | otherwise the | 30 feet ting,but driventoa | therequire | the require | diame- | ling mud.
condition nominal diameter | drillhole shall for not less firm seat). ments of NR | ments of NR | ter of
in line F). of the well casing | be filled up to | sand- - - than 40, 812.20. 812.20. the
pipe if steel pipe is| within10 of the | stone. Circulated | Alr, an 30 feet well
assembled with | ground surface drilling approved | for sand casing
welded joints and | with clay slurry mud foam or stone. pipe.
the annular space | during driving drilling
sealing material is | of the well cas mud.
placed using an ing pipe.
approved pressure
method
F. Less than | Material of Same as above. | Temporary 60feet Same | Same as line E. above. | Tothe 6" 60 (setin Neat cement | Neat cement | 6" , but | Same as
10 feet to | any kind. outer casing if as depth of upper grout only grout only not less | above.
Limestone the material above. well cas enlarged mixed & mixed & than
(Dolo- above the bed ing pipe drillhole and | placed placed the
mite) rock is caving. setting, driven to a according to | according to | inside
but not firm seat). the require the require diame-
less than ments of NR | ments of NR | ter of
60. 812.20. 812.20. the
well
casing
pipe.

6€T
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TABLE III.

DRILLED UNCONSOLIDA TED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POTABLE HIGH CAPACITY, SCHOOL AND WASTEWATER
TREATMENT PLANT WELLS

UPPER ENLARGED DRILLHOLE REQUIREMENTS

PERCUSSION METHODS

ROTARY METHODS

WELL CASING PIPE
CASING
REQUIREMENTS

ANNULAR SPACE SEALING
REQUIREMENTS

SCREEN REQUIREMENTS
(ONLY REQUIRED FOR
WELLS THA T PUMP SAND)

NEAR
SURFACE METHOD OF METHOD OF PERCUS- METHOD OF
GEOLOGIC KEEPING MIN. KEEPING MIN. MIN. SION ROTARY TYPE/ PLACE-
LINE MATERIALS MIN. DIAM. HOLE OPEN DEPTH MIN. DIAM. HOLE OPEN DEPTH DIAM. MIN. DEPTH METHODS METHODS MATERIAL MENT
G. Caving mate 3" largerin Temporary 60 3" larger in Circulated drit | To the 4" Whatever is Neat cement | Neat cement | Continuous Bail-down or
rial of any kind | diameter than | outer casing diameter than | ling mud to depth of greater:60 groutonly, groutonly, slot, V-shaped | Pull-back(tele-
(usually sand) | the outside which shall be the outside maintain drilt | well cas depth; or 20 placed by using| placed by using] wound-wire scoping)
diameter of the | removed dur diameter of the | hole at full ing pipe below static an approved an approved wrap on arod | method. The
well casing ing or follow well casing diameter. setting. water level; pressure pressure base type./Of | screen may
pipe or the out | ing grouting of pipe or the out andsuch that | method as method as stainless steel, | also be perma
side diameter | the annular side diameter the pump is set| specified by specified by everdur monel | nently attached
of the casing space. The of the casing at least 5 NR 812.20. NR812.20. or brass. to the bottom
couplings (if drillhole shall couplings (if above the bet of the string of
used). be kept filled used). tom of the cas well casing
up to within 10 ing pipe and pipe.
feet of the does not break
ground surface suction under
with clay or normal operat
sodium benton ing conditions.
ite slurry dur
ing the driving
of the well cas
ing pipe.
H. Non-caving Same as above] The drillhole 60 Same as above] Same as above] Same as 4" Same as above] Same as above] Same as above} Same as abovel Same as above
material of any shall be kept above.
kind in the top filled up to

60 feet (usually
clay, silt or
hardpan).

within 10 feet
of the ground
surface with
clay or sodium
bentonite
slurry during
the driving of
the permanent
well casing
pipe. When
temporary
outer casing is
used, it shall be
pulled during
or following
grouting of the
annular space.

ci'ci8 UHN
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Note: The 60-foot minimum requirement for the upper—geldrdrillhole depth and well casing pipe depth requirement shall be 100 feet rather than 60 feet (as in table above) whenever the well is installed for a wastewater treat
ment plant that has a lagoon or pond treatment system or sludge beds on the property
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TABLE IV.

DRILLED BEDROCK WELL CONSTRUCTION REQUIREMENTS FOR POTABLE HIGH CAPACITY,
SCHOOL AND WASTEWATER TREATMENT PLANT WELLS

LINE

DEPTH
TO FIRM
BED-
ROCK

UPPER ENLARGED DRILLHOLE REQUIREMENTS

CASING PIPE
REQUIREMENTS
(STEEL ONLY)

WELL ANNULAR SP ACE
SEALING REQUIREMENTS

LOWER DRILLHOLE
REQUIREMENTS
(IN BEDROCK)

NEAR
SURFACE
GEOLOGIC
MATERIALS

PERCUSSION METHODS

ROTARY METHODS

CASING PIPE

WELL

LOWER DRILLHOLE

METHOD OF
KEEPING MIN.
MIN. DIAM. HOLE OPEN DEPTH

MIN. DIAM.

METHOD OF
KEEPING
HOLE OPEN

MIN.
DEPTH

MIN. MIN.
DIAM. DEPTH

PERCUSSION
METHODS

ROTARY
METHODS

METHOD OF
MIN. CUTTINGS
DIAM. REMOVAL

60 feet or
more

Caving mate
rial of any kind
(usually sand)

3" largerin | Temporary 60
diameter than| outer casing;
the outside | which shall be
diameter of | removed dur
the well cas | ing or follow-
ing pipe or ing the grout
the outside ing of the
diameter of | annular space.
the casing The drillhole
couplings (if | shall be kept
used.) filled up to
within 10 feet
of the ground
surface with
clay or sodium
bentonite
slurry during
driving of the
well casing
pipe.

3" largerin
diameter than
the outside
diameter of
the well cas
ing pipe or
the outside
diameter of
the casing
couplings (if
used).

Circulated drit
ling mud to
maintain the
drillhole at full
diameter.

To the top
of firm
bedrock,
but not
less than
the casing
depth

6" To a firm
seat in
bedrock.

Neat cement
groutonly.
Placed by using
an approved
pressure method
as specified in
NR 812.20.

Neat cement
groutonly.
Placed by
using an
approved pres
sure method as|
specified in NR
812.20.

6" Air or an
approved foam,)
by bailing,or

by circulated
drilling mud.

60 feet or
more

Non-caving
material of any
kind in the top
60 feet (usually
clay, silt or
hardpan).

The drillhole 60
shall be kept
filled up to
within 10 feet
of the ground
surface with
clay or sodium
bentonite
slurry during
the driving of
the well casing
pipe.

Same as
above.

Same as
above.

Same as above]

Same as
above.

6" To a firm
seat in
bedrock.

Same as above.

Same as above]

6" Same as above]

Less than

Caving mate
rial of any kind
(usually sand).

Same as
above.

Temporary 60
outer casing
through any
unconsolidated
material. It
shall be
removed dur
ing or follow
ing the grout
ing of the
annular space.

Same as
above.

Circulated drit
ling mud
through uncon
solidated mate
rial; air or an
approved foam
in bedrock.

60

6" 60; setin
the upper
enlarged
drillnole
and
driven to
a firm
seat.

Same as above.

Same as above]

6" Same as above]

Less than

Non-caving
material of any
kind in the top
60 feet (usually
clay, silt or
hardpan).

The drillhole 60
shall be kept
filled up to
within 10 feet
of the ground
surface with
clay or sodium
bentonite
slurry during
the driving of
the well casing
pipe.

Same as
above.

Same as
above.

Circulated drit
ling mud, air
or an approved
foam.

60

6" Same as
above.

Same as above.

Same as above]

6" Same as above]

NOTE: The 60-foot minimum requirement for the upper-geldrdrill hole depth and well casing pipe depth requirement shall be 100 feet rather than 60 feet (as in table above) whenever the well is installed for a wastewater

treatment plant that has a lagoon or pond treatment system or sludge beds on the property
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143 DEPAPTMENTOF NATURAL RESOURCES NR 812.13

(3) A greaterdepth of well casing pipe shall be provided irby thedepartment for wells constructed through formations where
specialwell casing pipe depthreas designated by the departmemiontaminantevels exceed the drinking water standards in s. NR
where well histories showcontamination extends to a greateB12.06,and may be required when there is groundwater contami
depth. In some of these areas department approval shall itetionexceeding ch. NR 140 enforcement standards on a property
obtainedfor each well prior to construction. thatis listed on the departmesityeographic information system

Note: A list of special well casing pipe depth areas and the required depths nragistry of closed remediation sites. When drilling in areas where

be obtained from the department upon request. Greater déptéll casing pipe is ; ; ;
recommended for wells constructed on high density tiered lots where possible ct(pnereare contaminated formations, and on properties where the

taminationsources exist on neighboring up-slope lots. Additional requirements #8¢€ll driller or well constructor has been notified that the property
morestringent well construction methods are found in sub. (15), regarding sites lisisdisted on the departmestyeographiinformation system regis

onthe GIS Registry of Closed Remediation Sites. _ try of closed remediation sitespnsultatiorwith the department
(4) Steelwell casing pipe shall meet the requirements of s. NE'required. If required bthe department, special well construc
812.17.Steel well casing pipe assembled with welded jaihtdl  tjon methods shall betilized when constructing or reconstructing
havebeveled ends and all joints shall be welded according to {g|is located on properties that are listed on the departsnge
welding requirements outlined in s. NR 812.18. graphicinformation system registry of closed remediation sites.
(5) A drive—shoe shall berelded or threaded to the bottom of Note: The Department of Natural Resouss€IS Registry of Closeflemediation
any string of well casing pipe to be driven including driving to itescan be found at http://wwunr.state.wi.us/@/aw/rr on the DNRS internet site.

. ¢ riven Inciy ! formationthat the GIS Registry of Closed Remediation Sit |
firm seat in bedrock when well casing pipe is set in an UPRRFaceaecod gyafgﬁﬁéstﬁg the O3 reg?;i;ygm&%?ed emediation Sites can also

. (16) When a quarry is within 1,200 feet of any proposed,
{2 upper enlaged drilihole and well casingipe depth require

ottomof the existing or proposed quarry is or will be at an eleva
on higher than the elevation of the ground surface at thesitell
this requirement does not apply

(17) Whena sinkhole or an outcrop is within 250 feet of any

temporaryoutercasing. Thermoplastic well casing pipe may n
be driven.

(6) Thewell driller or well constructor shatiomplete the well

constructionsuch that the well casing pipe extends at 1&ast ., ,,seqwell, additional depth of the upper emjad drillhole
inchesabove the final ground grade, aboveumphouse or buitd el casing pipe may be necessagnsultatiorby the well
ing floor or above any concrete or asphalt platform installed at g or well owner with the department is recommended.

abovethe established ground surface. In addition, for wells In (18) Drill cutting samples from high capacitschool and

g?ggg{) fggightﬁéor%gotg; \;chljldcglse”\q/gt?(;?f 2%&}?{12;“2;? g;lggStastewatetreatment plant wells shall be collected at 5—foot depth

structedin a floodway on property that is either undeveloped dptervaisand at each change in geological formation. The samples
on property that hasybuild?ngg bu){ no existing potable WeIFI). shallbef submittedo the Vf‘iSCOﬂS!:“] gdefloglgarlland llwlatural history
(7) Well plumbness and alignment shall conform to tha rveytor preparann_o ac_e_rtl led log of the well.
requirement®f s. NR 812.19. (19) Whenpercussion drilling methods are used to construct
awell as specified in s. NR 812.13 (2) or 812(2% rotary air

(8) L|ners_ shall meet_the reqt_mements of s. NR 812.21. methodsmay be used to construct an upper @ddrdrillhole in
(9) Groutingand sealing requirements shall conform to s. NRyncavingformations to a depth not to exceed 20 feet, or may be

of a drive—shoe is optional. A drive-shisenot required for any ?
q

812.20. ) ) ~used to construct a drillhole to facilitate the driving of temporary
(10) Theconstruction of flowing wells shadilso comply with - outercasing providing the drillhole is the same or smaller diame
the construction requirements of s. NR 812.15. ter as the outside diameter of tteenporary outer casing and does

(11) Waterused in the construction, reconstructiomeatevel — not extend deeper than the 40—foot depth.

opmentof wells shall be clear water obtained from an uncontami (20) Whenpercussion drilling methods are to be used te con
natedsource. The water shall be disinfected with chlorine withgructa well as specified in s. NR 812.13 (2) or 812.14 (2), rotary—
residual of 100 mg/l (parts per million) to reduce thefoef mud circulation techniques may be used to construct an upper
involvedin the final disinfection of the wedind to reduce the pos enlargeddrillhole below which the well casing pipe may be driven
sibility of groundwater contamination. The chloricencentra  providing:

tion may be mixed according t@ble B in s. NR 812.22 (4) (d). : ; ; P
Thedrilling fluid shall be maintained with a free—chlorine residuargor(g)n;c\?eﬁrgg]soilnegI%gg%?;:nze;:?hesgar in diameter than the

of 10 mg/l (parts per million) during drilling. 2 (b) The well casing pipe is assembled with welded joints, and

(12) Well construction shall be interrupted for at least 1 . . o . .
hoursfollowing placement of cement grout in the annular spa?ﬁ (c) The drillhole is kept full of drilling mud and cuttings while

betweerthe well casing pipe and the upper eggar drillhole or 1€ Well casing pipe is driven. ,
betweenra liner pipe and a lower drillhole and the well cagime. (21) When usingpercussiormethods for the construction of

(13) Nonpotablewells shallbe constructed according to theOnPotablenigh capacity wells antbr low capacity wells except
requirementsor low capacity potable wells, except that well-casSchooland wastewater treatment plant wells, the minimum diam
ing pipe 12 inches in diameter andgdar used fomonpotable ©t€r of the upper eniged drillhole may be reduced from 4 inches
wells may havea lesser wall thickness than is required bplg 'argerin diameter than the nominal diameter of the well casing
V for the diameteof the well casing pipe used provided the pip%'pe'[o 2 inches lager in diameter than the nominal diameter of
hasa minimum wall thickness of 0.250 inches and is adeguate"'€ Well casing pipe when: _ S
strengthto make the well structurally sound. The drilling mud (&) Steel well casing pipe assembled with welded joinisés,
requirementsduring well drilling andthe sodium bentonite and
annularspace sealing requirements do not apply to nonpotable(b) The annular space sealing material is placed by using an
high capacity wells constructed with reverse rotary methods. approvedpressure method.

(14) Starterdri"holes 10 feet deep or |e$e not upper History: Cr. RegisterJanuarylggl, No. 421, €f2-1-91; am. (1) (C), (3), (13),
enlargeddrillholes. Starter drillholes need not meet the minimu ?iﬁgfj‘)b;ag'gfm'fgg_"(’lg;flgeg)s'teﬁegggﬁﬁegggg“%eg,l;’gg;g‘_"i_‘gi? &
requirementgor upper enlaged drillholes.

(15) More stringent well construction methods including but NR 812.13 Drilled wells terminating in  unconsoli -
not limited to deepewell casing pipe depth settings are requiredated formations, i.e., usually sand or gravel or both.
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Unconsolidatedormation wells shall be constructed accordimg pipeand pulling back the casing (telescope method), by the wash-
therequirements in s. NR 812.12 and as follows: down method, the jetting method or the bail-down method. A
(1) GENERAL REQUIREMENTS. (a) The minimum diameter for smalldiameter drill stem, rod or bit or a small diameter pipe col
all drilled wells inunconsolidated formations, based on nomin&mn may be used tdold the screen down with the telescope
size of well casing pipe is: method.
1. For nonpotable high capacity wells and for low capacity 3. Ariser pipemay be installed to extend upward from the top
wells, except school and wastewater treatment plant wells, a miaf the screen. Theser pipe material may be thermoplastic or

mum diameter of: 2 inches when steel well casing pipe is usedn#talproviding the metal does not haadead content in excess
incheswhen thermoplastic well casing pipe is used. of 8%.

2. For potable high capacitychool and for wastewateeat 4. A packer shall be used to provide a sand seal between the
mentplant wells a minimum diameter of 4 inches. bottomof a well casing pipe and the top of a screen. Lead packers

(b) The minimum well casing pipe depth for all drilled wellgna@y not be used. Packers used to retain grout or reduce water flow
in unconsolidated formations, not including any screen, is: ~Shallbe madeof durable, nontoxic material. Burlap packers may

1. For nonpotable high capacity wells and for low capacif§©tPe used. _ . _
wells, except school and wastewater treatment plant wells, a mini - Materials having a lead contegreater than 8% by weight,
mum depth of 25 feet or 10 feet below the static water levéNay not be installed in a well. Component parts of manufactured
whicheveris greater productscontaining lead shall not have a lead content of more than
2. For potable higltapacity and school wells, and for wasted?0 of the total product weight. “Lead wool” or other products

watertreatment plant wells when there is no treatment pond ggntainingmore than 8% lead may not be usedseals in the bot
lagoonor sludge bed on the wastewater treatment plant propefg/m Of OPen—ended well casing pipes or as screens termiriating
aminimum depth of 60 feet below the ground surface or 20 bel&Rarseformations. _ _ _
the static water level, whichever is greater ~ (f) Gravel-pack well construction shall comply with the addi
3. For wastewater treatment plant wells when tieeetreat tonalrequirements of s. NR 812.16.
mentpondor lagoon or sludge bed on the wastewater treatment(9) Wells constructed by auguring or jetting methods shall be
plant property a minimum depth of 100 feet below the grosngl ~ constructedaccording to the requirements for percussion methods
faceor 20 feet below the static water level, whichever is greatéf sub. (2).
(c) The pump intake shall be set at least 5 feet above the bottont2) PERCUSSIONMETHOD REQUIREMENTSFORDRILLED WELLS IN
of the well casing pipe and shall be set such that the pump does/HSONSOLIDATED FORMATIONS. (a) When steel well casing pipe

breaksuction under normal operating conditions. is installed in a drilled unconsolidated formatieell using per
Note: The department may grant variances to the 5 foot requirement in low-perrGéISSION methods, the well shall be drilled as follows:
ability, low yielding formations. 1. An upper enlaged drillhole constructed by percussion

(d) Steel and thermoplastic well casipige, as specified in . methodsshall be constructed to the minimum depth required in
NR 812.17, may be used for low capacity wells and for nonpotalytgplesi-Iv. Thewell casing pipe may be driven from the surface
high capacity wells, but not including school and wastewat@jithoutthe use of an upper erdgad drillhole when there is a cav
treatmentlant wells. Only steel well casimgpe may be used for jng formation at the surface extending to 10 feet or deeper or when
potable high capacity school andwastewater treatment plantgranularbentonite of the 8-mesh size is either mounded around
wells. thetop of the well casing pipe or placed in a starter drillhole and

(e) 1. An adequate screen shall be provided where necessiywed to follow the well casing pipe down during driving. If
to prevent sand pumping conditions. The required types and mafeanularbentonite is not used, an upper exdak drillhole shall be
rials for screens are: constructedvhen a noncaving material, usually ¢lsijt or hard

a. For potable low capacity wells, a continuous—sloeen pan,is encountered in the top 10 feet. Rotarynsthods as spec
composedof stainless steel, evergumonel, brass or approvedified in's. NR 812.12 (19) may be used to construct the upper
polyvinyl chloride (PVC). Noncontinuous—slot screanay be enlargeddrillhole. It shall be at least 4-inchesdar in diameter
usedif approved. thanthenominal diameter of the well casing pipe for nonpotable

aj. Criteria on which noncontinuous-slot screen approvalgh capacity wells anébr low capacity wells, except school and
arebased includes, but is not limited to, type and composition Wastewatettreatment plant wellsWhen steel well casing pipe
screen material, spacing and evenness of cuts of screen slotsa@ggmbleavith welded joints is used and the annular space seal
cleanlinesof the screen and screen slots. ing material is placed witlan approved pressure method, the

ap. Screen selection for driven—point wells is optional, exceg{amete[may be reduced @inches lager than the nominal well
thatscreens having any lead content may not be used. asingpipe diameterThe upper enlged drillhole shall be 3

Note: Louvered, shutter-type screens may be used for gravel-pack well constrjurlches"””ger _in diqmeter th_an the Ol_JtSide diameter Omﬂna

tion as specified in s. NR 812.16 (3). nentwell casing piper casing couplings for potable high capac

b. For nonpotable high capacity wells, not including dewateity, school and wastewater treatment plant wells. Wheméhae
ing wells, a continuous-slot screen meeting the requirementssyffacematerial is of a caving nature, the upper g@érdrillhole
subpara. or a low carbon steel or galvanized-steetinuous— shallbe constructed by drivingyhile drilling, a temporary outer
slot screen. casmg.The upper enlged drillhole ;:hall be kept filled up to

c. For potable high capacity wells, a continuous~slot scregfithin 10 feet of the ground surfaeeth clay slurry or sodium
v-shapedwire-wrap on a rod base typegmposed of stainless Pentoniteslurry having a mud weight of at leastdounds pegat

steel,everduy monel or brass. The brass may not have a lead c# or with granular bentonite throughout the driving of plee
tentof more than 8%. manentsteel well casing pipe. If the upper egkd drillhole

d. For nonpotable low capacity wells and dewatering wel€xtendsbelow the 40-foot depth, the slurry shall be placed with

screensare not required; if used, screen selection is option%lvCondUCtor pipe. If any of the annular space seal settles during
exceptthat screens having any lead content may not be used. evelopmenbf the well, it shall be replaced following develop

Note: The department will review applications for approval of new tygfes ment. . . . .
screensnd new materials for screens as such products are developed. 2. Following driving of thewell casing pipe any upper

2. Screen installation may be accomplishegpbymanently enlargeddrillhole shall be filled with clay or sodiudentonite
weldingor threading the screen onto the bottom of the well casisluirry having a mud weight of a leadt fpounds per gallon or with
pipe, by placement of the screen in the bottom of the well casingat cement grout, excemtly neat cement grout may be used for
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potablehigh capacityschool or wastewater treatment plant wellsSThe well casing pipeshall be set concentrically in the upper
Neatcement grout shall be placed according to s. NR 812.20elilargeddrillhole. The annular space between the uppergetar
the upper enlaged drillhole extends below t#®—foot depth and drillhole and the permanent well casing pgiell be permanently
the annular space sealing material is clay or sodium bentonsealedwith sodium bentonite and cuttings slurry having a mud
slurry, the sealing material shall be placed with a condymifm®. weightof at least 1 pounds per gallon or with neat cement grout,
When temporary outer casing pipe is used, it shall be removerceptthat only neat cement grout may be used for potable high
during or following the sealing process. If the upper eygdrdrill  capacity,school and wastewater treatment plant wéfllany of
hole extends below the 100—foot depth, the annular speakng theannular space seal settthsring or following development of
material shall be placed with an approved pressure method tas well, it shall be replaced so as to seal the entire annular space.
Spe_leledln S. NR 812.20. If any of the annu_lar space seal settles 2. The upper enlged drillhole may beonstructed less than
during or following development of the well, ghall be replaced. 4 inches lager in diameter than the nominal diametethe well

3. When using a rotary machine with hammer or a casimgsingpipe, but shall be at least 2 inchegarin diameter than
hammerfor percussion methods, the drill cuttings inside and jusiie nominal diameter of the well casing pipe only if tokbowing
belowthe well casing pipe may be removed with a rotary bit wittonditionsare met:

the use of air _ _ _ a. The well is to be a nonpotable high capacity well or is to
~ (b) Thermoplastic well casing pipsay be used when pereus pe a low capacity welexcepta school or wastewater treatment
sionmethods are used to drill weils unconsolidated formations plantwell,

underthe following conditions: b. The required sealing material, accordingabl&s | to IV
1. Thermoplastic well casing pipe may only be used for nofs placed in the annular space between the uppegedlarillhole

potablehigh capacity wells and for low capacity wells, developegnd the well casing pipe using an approved pressuethod

in unconsolidated formations and construdtedccordance with accordingto the requirements of s. NR 812.20, and

line A or B of Table I but not including school or wastewater treat . The well casing pipe is assembled entirely with welded

mentplant wells. ioints
2. Thermoplastic well casing pipe may only be used for wets 3. For potable high capacitychool and wastewater treatment

wherethe annular space is sealgidh sodium bentonite or clay lantwells, an upper enlged drillhole at least 3 inchesgar in

slurry. Cement grout may not be used. The thermoplastic well Cgg, meterthan the outside diametef the permanent well casing

ing pipe shall be set ian upper enlged drillhole constructed

within a temporary outer steel well casing at least 4 inchgerlarIineor the outside diameter of the well casing couplings, if used,
S y ; h shallbe constructed and maintained at fifimeter by circulated
in diameter than the nominal diameter of the permanent well ¢

. . h : aﬁlling mud to the depth as required bwfles Il and IV The
ing pipe. The temporary outer casing and upper getadrillnole 5, 13 rspace shall be sealed with neat cement grout according to
shallextend to the full depth of theell casing pipe if constructed the requirements of s. NR 812.20
with percussion methods. The temporary ogtsing pipe shall : S
beremoved after setting the well casing pipering removal, the __ 4. Témporary outer casing may be usechodd the upper
annularspace shall be filled with clay sodium bentonite and eut €nlargeddrillhole open only if it isemoved during the final seal
tings slurry with a mud weight of at leadtlounds per gallon. The ind of the annular space. An upper egéat drillhole may be cen
bottomof the temporary outer casing shall remain suetin  Structedto accommodate the setting and rema¥ahe temporary
theslurry throughout the removal. If the upper egéar drillhole Outercasing if the drillhole is constructed and maintained at full
extendsbelow the 40—foot depth, the slurry shall be placed wiiametemy circulating drilling mud and is at least 2 inchegdar
a conductor pipe. If any of the annular space seal settles durjfigliametetthan the nominal diameter of the temporary outer cas
developmenbf the well, it shall be replaced following develop INd assembled with welded joints. _
ment. 5. If necessary the well casing pipe maydoeen deeper so

3. The well casing pipe may not be driven, pushed or forc@§to develop a deeper portion of the aquifére annular space of

into the formation or into the upper erged drillhole, but thevell  thewell shall be completely filled with drilling mud ardttings
casingpipe may be pulled back to expose a screen. during such driving.This method may also be used for any reason

4. Drilling tools such as drill bits or stabilizers may not b%’gffn “:3 upt)rp])er enlged drillhole isconstructed to at least the
placedin the well casing pipe nor may any drilling or reconstruc ootdeptn.

tion occur after placement of the well caspige in the well. This  (b) Thermoplastic weltasing pipe may be used when rotary
restriction does not preclude the installation or replacenuént methodsare used to drill wells in unconsolidated formations

telescopingscreens. underthe following conditions:

5. Screens may be installed as specified in s. NR 812)13 1. Thermoplastic well casing pipe may only be used for non
(e) 2. If a screen is not permanently attached, an approved padkiablehigh capacity wells and for low capacity welesicept
shallbe used to seal the space between the screen and the wells¢i9oland wastewater treatment plant wells.
ing pipe. A small diametetdrill stem, bit or rod or a small diameter 2. Thermoplastic well casing pipe may only be used for wells
pipe column bearing on the screen bottom plate may be useditvelopedin unconsolidated formations and constructed in
hold the screen down with the telescope method. accordancevith line A or B of Table I.

6. If the thermoplastic well casing pipe extends above the 3. Thermoplastic well casing pipe may not be driven, pushed
frost line, the upper terminus of the well shall be containeal inor forced into the formation dnto the upper enlged drillhole
well house or in a capped oversized steel well casing pipe. Theeptthat the wellcasing pipe may be pulled back to expose a
pipe shall extend from the top of thlermoplastic well casing screen.
pipeto a depth below the frost level. 4. An upper enlared drillhole at least 4 inchesdar in diam

(3) ROTARY METHOD REQUIREMENTS FOR DRILLED WELLS IN  eterthan the nominal diametef the thermoplastic well casing
UNCONSOLIDATED FORMATIONS. (&) When steel well casing pipe pipe shall be constructed and maintained atdigimeter by circu
is installed in a drilled unconsolidated formation well using rotamgating drilling mud to the required depth of well casing pipe set
methodsthe well shall be drilled as follows: tings, as specified indbles | tdV. The thermoplastic well casing

1. An upperenlaged drillhole shall be constructed and mainpipe shall be set concentrically in the uppelaged drillhole full
tainedat full diameter by circulatindrilling mud to the required of drilling mud. The drilling mud shall have a mud weight of at
depthof well casing pipe setting, as specified @aplEs | to IV  leastll pounds per gallon. If any of the annular space seal settles
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during or following development of the well, it shall beplaced cientquantity may be encountered during drilling in the bedrock

soas to seal the entire annular space. abovethe 40-foot depth. Wheadequate water quantity is not
5. Drilling tools such as drill bits or stabilizers may not b@btainedbelow the 40-foot depth, the department rapprove

placedin the thermoplastic well casing pipe moay any drilling  installationof less than 40 feet of well casipgpe for withdrawal

or reconstruction occur after placement of the well casingipipeof water from the bedrock above the 40-foot depth. Prior approval

the well. This restriction does not preclude the installation ¢ required. Installation of less than 20 feet of grouted well casing

replacemenof screens. pipewill not be approved without continuqus chlorination. Instal
6. Screens may be installed as specified in s. NR 812)13 lation of less than 25 feet of well casing pipe witit be approved

(e) 2. If a screen is not permanently attached, an approved pack@essthe well casing pipe is permanently cement groutetthell
shallbe used to seal the space between the screen and the thef¢@ UP to the ground surface. ' ‘
plasticwell casing pipe. A small diameter drill stem or rod or small Note: For: the installation of pumps in wells W(Ijth less than 25 feet of well casing
diametemipe column bearing on the screen bottom plate may gige: see the requirement in s. NR 812.31 (2) (d).

usedto place the screen with the telescope method.

7. If the thermoplastic well casing pipe extends above the
frost line, the upper terminus of the well shall be containeal in
well house or in a capped oversized steel casing pipe. The pipe :
shallextend from the top of the thermoplastic well casing fpe

adepth below the frost level.

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (2) (a) 2., (4).,
(3) (a) 1. and (b) 4., Registe3eptemberl 994, No. 465, &f10-1-94; correction in
(2) (e) 1., made under s. 13.93 (2m) (b) 1., Stats., Reds&tptemberl996, No. 489

aN

&L NN G s s s sy

NR 812.14 Drilled wells in bedrock formations. Bed
rock wells shallbe constructed according to the requirements of
s.NR 812.12 and as follows:

(1) GENERAL REQUIREMENTSFORDRILLED WELLS TERMINATING
IN BEDROCK FORMATIONS. (@) Steel well casing pipe meeting the
requirementof s. NR812.17 shall be used for bedrock wells.
Thermoplasticwell casing pipe may not be used for bedrock
wells.

(b) The minimum diameter for bedrock wells is 6 inches.

(c) The minimum diameter for the upper egkx drillhole for
potable high capacity school andwastewater treatment plant
wellsis 3 inches lager in diameter than the outside diametehef
well casing pipe or the outside diameter of the well casing pipe
couplings,if used.

(d) The minimum depth for the upper egiad drillhole and
thewell casing pipe is as specified infdles | to IV

(e) The well casing pipe shall be driven to a firm seat iféte E
rock with a drive—shoe except when thpper enlaged drillhole r
extends20 feet or more into the bedrock and the annular space is
g;ﬁ/létfghbgggrce)ptt?c?n;?wer drillhole is constructed, the use of Note: From State of Oregakiell Code
ext((?nd\?r/\ggg \é\?e:LE?eSIPegeP:g%Igesgrtolgkeyl?hlépvegh ?:sl‘rnd;:;h;elﬁ Figure 1. Minimum requirements for centering guides in bedrock wells.
be centered in the drillhole by one of the following methods: () Wells may not be constructed open to both an uncensoli

1. A set of at least 3 centering guides shall be provided datedformation and a bedrock formation without approval.
every pipe joint within the bedrock to ensure an even annular (j) Wells constructed or reconstructed to withdraw water from
spacearound the well casing pipe. A minimum of 2 sets dhll any of the aquifers beneath the “Maquoketa” shale and the *Niag
provided,one near the top of the bedrock and one at the bott@t@” formations in theeastern part of the state shall be cased and
of the string of well casing pipe. This is depicted in figure 1, ogroutedat leasthrough the “Niagara” formation except in areas

2. A drive—shoe may be welded or threaded ontdtttom designatecby the department as special well casing pipe depth
of the string of well casing pipend, if the well casing pipe extendsareasThe department recommends that such wells also be cased
morethan 63 feet (that is, more than 3 standard pipe lengths) igfeflgrouted through the “Maquoketa” shale formation. If a liner
the bedrock, at least one set of 3 centering guides shall be provifedsed to case bthe “Niagara” formation, the “Maquoketa”
onthe casing pipe within the bedrock. If only one set of guides_sigale_formatlon or both, it shall be installed in a manner conform
provided, it shall be installed within 5 feet of the top of the bednd with the requirements of s. NR 812.21 (1).
rock. (k) Screens, installed with or without gravel-packs, may be
(g) Development of wellg1 shale formations is allowed by theinstalledin loosely cemented sandstone wells. The requirements
departmenbnly when the shale ksown to be firm enough so thatfor screen materials and installation of the screenin's. NR 812.13
thedrillhole will stand open and theater pumped from the well (1) (e) and the requirements for gravel-packs in s.84R.16
is not turbid. applyto drilled wells in bedrock formations.

(h) When nonpotable high capacity wedlad low capacity (L) An open bedrock drillhole may be underreamed to increase
wells, except school and wastewater treatment plant walés, thesize of a drillhole for gravel packing a screen in sandstore, set
completedin igneous or metamorphic crystalline bedrock,-noting a liner in a sloughingr contaminated formation or reducing
mally referred to as “granite” wells, an initial attempt shml theinflow velocity of water to a well. The underreaming nmay
madeto obtain water below the 40—foot deptihe drillhole shall commencecloser than 5 feet below the bottom of the permanent
extendto a depth of at least 150 feet, even though water fin sufvell casing pipe unless the pipe is cement grouted in place to the

AT,

HHH

Centering
Guides

Well Casing

1 Pipe Length

"HH

Quter Drillhole

20’ or Greater

WHHHHHHNqHH
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147 DEPAPTMENTOF NATURAL RESOURCES NR 812.14

depthrequired by @bles Il & IV, in which case underreaming may  a. An upper enlaged drillhole shall be constructed to at least
commencelirectly below the bottom of the well casing pipe. the40-foot depth except when limestone or dolomite is encoun
(m) Wells constructed with “hung” well casing pipe, i.e., Weneredat a depth less than 10 feet from the ground surface, in which

casingpipe, with a packer or groflange installed on the bottom, casethe upper enlged drillhole shall be constructedableast the

suspendedh an enlaged drillhole and grouted in place, requiréd0-footdepth or except when the bedrock is sandstonehich
approval. casethe upper enlged drillhole shall be constructedableast the

(2) PERCUSSION METHOD REQUIREMENTS FOR DRILLED BED- 30-foot depth. When a caving unconsolidated formation is
ROCKWELLS. The percussion methodasdrilling method using a €ncounteredthe upper enlged drillhole shall be constructed by
cable—tookrilling machine or a drilling method whereby thell ~ driving, while drilling, a temporary outer casing. The upper
casingpipe is driven or is set in an upper egk drillholeand €nlargeddrillhole may be constructed only iéches lager in
thendriven: soil or rock material inside or just bejdwt not more diameterthan the nominal diameter of thermanent well casing
thanone well casing pipe length belpis broken up or crushed pipeif the pipeis assembled with welded joints and if neat cement
with a drill bit; and the drill cuttings are removed from inside dgroutis placed intahe annular space using an approved pressure
just below the well casing pipe. This method may be perform&gethod as specified in s. NR 812.20. Otherwise the upper
with a cable—tool machine, a rotary machine with hammer or wif} largeddrillhole shall be constructed at least 4 inchegelain
acasing hamme¥Vhen using a rotary drilling machine with ham diameterthan the nominal diameter of the well casing pipe,
meror casing hammer for thgercussion method, the drill cuttings ~ b- The well casing pipe shall be sencentrically within the
a rotary bit with the use of air or an approved drilling fluid aid.and )

(a) For nonpotable high capacity wells aiod low capacity c. The annular space shall be sealed with neat cement grout
wells constructed by percussion methods in bedranigept 2accordingto the requirements of s. NR 812.20. When temporary
schooland wastewater treatment plant wells: outercasing is used, it shall be removed during or after grouting.

. . When the upper enlged drillhole extendsleeper than the
1. When the de.pth.to bedrock is gt least 40 fegt_. 100-footdepth, the grouthall be placed with an approved pres
a. The well casingipe may be driven, while drilling, from g;,remethod.

theground surface to a firm seat in the top of bedrock without the (b) For potable high capacjtychool and wastewater treatment
useof an upper enlged drillhole when the near surface unconso'bI ntwells constructed by percussion methods in bedrock:
idatedmaterial is of a caving nature, usually sand, to a depth o AT y P . ) )
least10 feetor when granular bentonite of the 8-mesh size is 1+ When the depth to bedrock is at least 60 feet:
eithermounded around the top of the well casing pipplaced a. An upper enlgred drillhole at least 3 inchesder in diam
in a starter drillhole and allowed follow the well casing pipe €terthan the outside diameter of the well casing pipe or casing
downduring driving. Any starter drillhole 10 feet deep or less {&oUPlings,if used, shall be constructed to at least the 60—foot
not an upper enlged drillhole. Starter drillnoles need not meeflepth,or to at least the 100-foot depth if the well is for a wastewa
the minimum requirements for upper emjad drillholes. ter treatment plant and there is a treatment pontagoon or

b. An upper enlaged drillhole at least 4 inchesgar in diam sludge beds on the propertyVhen an unconsolidated caving

eterthan the nominal diameter of the well casing sipall be con formationis encountered, the upper eged drillhole shall be
structedto at least the bottom of any non-caving layer or to tﬁ:é)nstructed)y driving, while d_nlllng, a temporary oqter casing,
20-foot depth whichever is the lesser when the near surface P- The upper enlaged drillhole shall be kept filled up to
unconsolidatednaterial to a depth of 10 feet is noncaving, usuallyithin 10 feetof the ground surface with clay or sodium bentonite
clay, silt or hardpan. When steel well casing pipe assembled witi"y with a mud weight of at leasL bounds per gallon or with
weldedjoints is used and the annular space sealing materia@f@nularbentonite throughout the driving of the permanent well
placedwith an approved pressure method, di@meter may be CaSingpipe. The well casing pipe shall be driven to a firm seat in
reducedo 2 inches lager than the nominal well casing pipe diamthetop of bedrock, and .

eter.Rotary—air methods as specified ilfNR 812.12 (19) may be €. The annular space shall be sealed with ceentgrout
used. according tahe requirements of s. NR 812.20. An attempt shall

c. When an upper entged drillhole is constructed it shall pePemade to remove the temporary outer casing during or following

keptfilled up to within 10 feet of the ground surface with clay ogrouting.It shall be removed if possible. When the upper gatar

sodiumbentonite slurry with a mud weight of at leastgounds drillhole extends deeper than the 100—foot depth, the gtualt
pergallon or with 8-meslgranular bentonite throughout the driv °€ Placed with an approved pressure method.
ing of the permanent well casing pipe. The pipe shall be driven to 2. When the depth to bedrock is less than 60 feet:
afirm seat in the bedrock. a. An upper enlayed drillhole at least 3 inchesder in diam

d. When an upper enged drillhole is constructed, following €terthan the outside diameter of the well casing pipe or casing
completionof the driving of the well casing pipe, the annulafouplings,if used, shall be constructed to least the 60—foot depth,
spaceshall be filled with clay or sodium bentonite slurry havin@' at least to the 100-foot depth if the well is for a wastewater treat
amud weight of at leastlipounds per gallon or with neat cementnentplant and there is a treatment pond or lagoon or sludge beds
groutexcept that only neat cement grout may be used when @igthe property When an unconsolidated caving formatisn
upperenlaged drillhole is constructed more than 5 feet into-be@ncounteredthe upper enlged drillhole shall be constructed by
rock. Neat cement grout shall be placed according to the requffving, while drilling, a temporary outer casing,
mentsof s. NR 812.20When temporary outer casing is used, it b. The well casing pipe shall be seincentrically within the
shallbe removed during emmediately after sealing the annularupperenlaged drillhole and driven to a firm seatthe bedrock,
spaceWhen the upper eniged drillhole extends deeper than théind
40-footdepth and thennular space sealing material is clay or ¢. The annular space shall be sealed with neat cement grout
sodiumbentonite slurrytheslurry shall be placed with a conduc accordingto the requirements of s. NR 812.2@miporary outer
tor pipe. When the upper enggd drillhole extends deeper thancasingshallbe removed during or after grouting. When the upper
the 100-foot depth, the annular space seatmaerial shall be enlargeddrillhole extends deeper than the 100—foot depth, the

pumped. groutshall be placed with an approved pressure method.
2. When the depth to bedrock is less th@rfeet or less than  (3) ROTARY METHOD REQUIREMENTS FOR DRILLED BEDROCK
30 feet for sandstone: WELLS. The rotary method for bedrock wells shall be a method
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wherebyan upper enlged drillhole is constructed to the intended 1. Bedrockis encountered above the 40-foot depth, 30-foot
depth of well casing pipe by using a circular rotating actiodepthfor sandstone, for nonpotable high capacity wells or for low
appliedto a string of hollow drilling rods having a drill bit attached:apacitywells, except for school and wastewater treatment plant
to the bottom. The well casing pipe is set to the bottom of the drilvells, or if bedrock is encountered above the 60-foot depth for
holeand is not driven, except to drive to a firm seat in the top pofjablehigh capacityschool or wastewater treatment plant wells,
bedrock. an

(@) The upper enlged drillhole constructed through the 2. The unconsolidated materiabove the bedrock is clay
unconsolidatednaterial above the bedrock shall be maintained B&rdpanor a similar material that will allow a drillhole to stand
full diameter with drilling mud circulated with a suitable pump oPP€n.
with temporary outer casing. When temporanjer casing pipe 3. If an approved foam igsed, the foam concentration may
is used, it shall be removed after the sealing process. An uppetexceed one quart per 100 gallonsvater without approval.
enlargeddrillhole may be constructed to accommodate the setting (b) For nonpotable high capacity wells and low capagéis
andremoval oftemporary outer casing pipe if the drillhole is atonstructedby rotary methods in bedrock, except schaot
least2 inches lager in diameter than the nominal diameter of therastewatetreatment plant wells:
temporaryouter casing and is maintained at full diameter by €ircu 1. An upper enlayed drillhole at least 2 inchesder in diam
lating drilling mud. Thisis depicted in figure 2. Air or an approvedeterthan the nominal diameter of the well casing pipe, shall be
foammay be used for constructing the uppelaged drillhole if:  constructedaccording to paia) to a minimum depth as follows:

1. Upper enlarged drilihole constructed by 2. Temporary outer casing set in outer 3. Permanent well casing installed.

circulating drilling mud. drilthole and upper entarged drilihole
\ extended into bedrock.
Outer drillhole

(2" targer dia.
“casing) : < A

porary outer casing

Steel well casing
6" mi [EWD

arged drillhole

4. The permanent well casing Is grouted in

6. The temporary outer casing s pulled and
removed following grouting.

grout

Figure2. Required rotary method for constructing and sealing uppegedldrillholes to enable the setting and removal of a temporary outer casing in bedrock wells
overlain by unconsolidated caving material.

a. To the top of firm bedrock when the depth to firm bedrock 2. The steelvell casing pipe shall be set to the bottom of the
is 40 feet or more, 30 feet or more for sandstone; upperenlaged drillhole and driven to a firm saatthe bedrock.

b. To the depth of the well casing pipe setting, but nottess 3. The annular space between the uppergadadrillhole and
40 feet, 30 feefor sandstone, when the depth to bedrock is legse well casing pipe majge sealed with drilling mud and cuttings
than40 feet, less than 30 feet for sandstone; or havinga mud weight of at least. Jounds per gallon or with neat

c. To the depth of well casing pipe setting, but not less thaementgrout, according to the requirements of s. NR 812.20,
60 feet when the depth fom limestone or dolomite is less thanexceptthat only neat cement grout shall be uségnever the top
10 feet below the ground surface. of bedrock is encountered above the 40-foot depth, above the
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30-footdepth for sandstone, or whenever the uppergadadril  comply with the requirements of ss. NR 812.12 to 812.14, includ
hole extends more than 5 feieto the top of the bedrock forma ing Tables | to IV and the additional requirementssoib. (2) and
tion. (3). Flowing wells may occur in the following areas:

4. When the diameter of the upper egkat drillhole is less (a) The aquifer is not confineghd is in a dischge area, usu
than4 inches lager in diameter thathe nominal diameter of the ally near a riverlake or stream as depicted in figure 3; or
well casing pipe, the well casing pipe shadl assembled with  (b) The aquifer is confined by an overlying impermeable geo
weldedjoints and thesealing mater[al shall be placed using ambgic formation as depicted in figure 4.
approvedpressure method as specified in s. NR 812.20 (2) (). (2) A flowing well shall meet the construction requirements

(c) For potable high capacitychool and wastewater treatmenbf sub. (3) with the following modifications:
plantwells constructed by rotary methods in bedrock: (a) If the flowing well is a potable high capagischool or

1. An upper enlajed drillhole at least 3 inchesdar in diam  wastewatetreatment plant well:
eterthan the outsiddiameter of the well casing pipe or the outside 1. The reference depth toe aquifer is 60 feet rather than 40
diameterof the well casing pipe couplings, if usetiall be con  feetor 30 feet for sandstone, except when the iséiistalled for

structedaccording to pa@) to a minimum depth of: _awastewatetreatment plant that has a treatment pond or lagoon
a. 60 feet or to the depth of bedrock if the tfbedrock is or sludge beds on the propettye reference depth to the aquifer
morethan 60 feet below the ground surface; or is 100 feet.

b. 100 feeif the well is to supply water for a wastewater treat 2. The upper enlged drillhole shall be 3 inches dgr in
mentplant and there is a treatment pond or lagoon on sludge beggneterthan the outside diameter of tvell casing pipe or the

on the property outside diameter of the well casing pipe couplings, if used.
2. The well casing pipe shall be set to the bottom of the upper 3. The annular space shall be sealed with cement grout as
enlargeddrillhole and driven to a firm seat in the bedrock. specifiedin s. NR 812.20.

3. The annular space between the upper gatedrillhole and (b) If the flowing well is a sandstone bedrock well, and is a
the permanent well casing pipe shall be sealed with neat cemgohpotablenigh capacity well or a low capacity well, except for
grout, according to the requirements in s. NR 812.20. schooland wastewater treatment plant wells, the reference depth

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (1) (f) 2., (h), (), i i
2) (@) 1.>ld., (3) (b) and (c), Regist&eptemberl994, No. 465, &f10-1-94. ]Egrﬂ:)?hsé?r;g;tezngf %%%ri%ill(( aquifer is 30 feet rather than 40 feet as

NR 812.15 Flowing wells. (1) When aflowing well is (3) A flowinglwell shal[ be constructed according to the
constructedin an area where theell driller or well constructor requirementf this subsection as follows:
knowsflowing wells exist, flow of water up the outsidéthe well (a) Aquifer not confined.Flowing wells constructed in areas

casingpipe shall beprevented. Flowing well construction shallwherethe aquifer is not confined shall benstructed as follows:

>

A
AR ‘\ LAY -&\\\*‘

Figure3. A flowing well in an unconfined aquifer

1. When the flowing well is constructed using percussiompperenlaged drillhole shall be constructed the same diameter as
methods: theinside diameter of the temporary outer casing.

a. An upper enlaged drillholeshall be constructed. Any por b. When the well casing pipe is set to the bottom of the tempo
tion of the upper enlged drillhole constructed into unconsoli rary outer casing and drivethrough unconsolidated material,
datedmaterial shall be constructed with temporary outer casingeitherinto an unconsolidated aquifer to the top of a bedrock
least4 inches lager in diameter than the nominal diameter of thaquifer,the temporary outer casing shall be filled up to within 10
well casing pipe. If, for bedrock wells, the top of bedrock is legsetof the ground surface with a clay swdium bentonite slurry
than40 feet from the ground surface or lésan 30 feet for sard andcuttingshaving a mud weight of at least fiounds per gallon
stone,the temporary outer casing shall be driven with a drivehroughoutthe driving.
shoeto a firm seat in the top of bedrock, and the remaindtreof
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¢. When the upper entged drillhole extends motban 5 feet heavydrilling mud having a mud weight of at leagtdounds per
into the topof bedrock and there is a strong flow up the drillholegallon shall be circulated during the construction of the upper
the flow up the annular space shall be reduced with a paclarargeddrillhole.
installedsurrounding the bottom of the well casing pipe. The well (b) Aquifer is confined, is merthan 40 feet ém the gound
casingpipe shall be driven with a drive-shoe to a firm seat into th@rface and the confining bed is unconsolidatBthwing wells
top of bedrock and the required neat cement grout shall be pumpegfistructedn areas where the aquifer is confined, is more than 40
througha conductor (tremie) pipe. feetfrom the ground surface and the confining bed is uncensoli
2. When a flowing well is constructed using rotary methodsated, usually clay or hard pan, shall be constructed as follows:

Flowing well—confined conditions

Figure4. A flowing well in a confined aquifer

1. When such a flowingvell is constructed using percussion  c¢. An outer well casing pipe meeting the specifications of
methods: temporaryouter casing described in s. NR 812.17 and assembled

a. As depicted in figures 5 and 6, a temporary outer casingnth welded joints shall be set to the bottom of the outer upper
least4 inches lager in diameter than the nominal diameter of thenlargeddrillhole. Threaded and coupled well casing pipe may be
permanentvell casing pipe shabe driven, while drilling, about usedif the upper enlared drillhole is constructed 4 inchesger
halfway, if known, through the unconsolidated confining bed, bum diameter than the nominal diameter of the well casing pipe. The
notless than the depth required iables | to IV annularspaceshall be sealed according to the requirements of s.

b. The well casing pipe, with drive-shoe, shall be set to tiR 812.20 with clay or sodium bentonite sluamyd cuttings hav
bottom of the temporary outer casing and driven, while drillingng a mud weight of at leastLlpounds per gallon, or witheat
throughthe remainder of the confining bed and either into theementgrout.
unconsolidatecaquifer or to the top of dedrock aquiferThe d. An inner upper enlged drillhole, the same diameter as the
annularspace shall be filled up to within 10 feet of the ground Suside diameter of the outer well casing pipe, shall be constructed,
facewith a clay or sodium bentonite slurry and cuttings with gy circulating drillingmud and cuttings with a mud weight of at
mudweightof at least 1 pounds per gallon during the driving ofig55t11 pounds per gallon, through the remainder otiteonsol
the well casing pipe. Thannular space shall be subsequentiyatedconfining bed and either into an unconsolidated aquifer or

sealedas specified in dbles | to IV with neat cement grout or i1 top of a bedrock aquifer

with a clay or sodium bentonite slurry according to the reguire . X . . .
mentsof s. NR 812.20. e. The inner well casing pipe shall have a nominal diameter

%nches smaller than the nominal diameter ofatlier well casing
pipe,shall meet s. NR 812.17 andble V requirements and shall
gset to the bottom of the inner upper egéat drillhole, and, if
he aquifer is bedrock, driven to a fireeat with a drive—shoe. The
ﬁmnularspace may be sealed with tirélling mud and cuttings or
with neat cement grout, except when the inner uppergadar
rillhole extends more than 5 feet iftedrock, in which case the

double-casedrhe size of the inner wetlsing pipe shall have a nnularspace shall be sealed with neat cement grout according to

nominal diameter not less thdrinches for unconsolidated Wellstherequwements of 5. NR 812.20. . . )
andnot less than 6 inches for bedrock wells. f. The well shalbe completed in the manner prescribed in
b. An outer upper enlged drillhole at least 2 inchesder in  1ablesl to [V.and by s. NR 812.14.
diameterthanthe nominal diameter of the outer well casing pipe (¢) Aquifer is confined, is merthan 40 feet &@m the gound
shallbe constructed, by circulatirggilling mud, from the ground surfaceand the confining bed is bemtik. Flowing wells con
surfaceto about halfwayif known, through the unconsolidated structedin areas where the aquifer is confined, is more than 40 feet
confining bed, but to a depthot less than the depth required byrom the ground surface and where the confirbied is bedrock
Tablesl to IV. shall be constructed as follows:

c. The well shall be completed in the manner prescribed
Tables | to IV and ss. NR 812.12 to 812.44d the temporary
outercasing shall be removed, if possible, during the sealing of
annularspace.

2. When such a flowing well is constructed using rotary met
ods:
a. As depicted ifigures 7 and 8, the well shall be constructeg
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1. When such a flowingvell is constructed using percussiorthe bottom of the temporary outer casing about halfifdgnown,
methods: through the bedrock confining bed. The depth of this upper
a. As depicted in figure 9, a temporary outer casing at leagtlargeddrillhole may not be less than the depth required in
4inches lager in diameter than the nominal diameigthe well Tablesl to IV,
casingpipe shall be driven, while drilling, from the ground surface c¢. The well casing pipe with a drive shoe shall be set to the
to a firm seat in the top of bedrock confining bed. bottomof the upper enlged drillhole and driven to a firm seat in
b. An upper enlayed drillhole the same diameter as the insidée bedrock confining bed.
diameterof the temporary outarasing shall be constructed from
Step A. Temporary outer
casing 4" larger than
casing diameter is

driven half-way through
confining bed.

Step B. permanent
casing pipe set to
bottom of temporary
outer casing. Annular
space filled with clay
slurry.

Step B. Permanent
casing is driven through
remainder of confining
bed into aquifer.

Step C. Screen installed
and temporary casing
removed.

“Unconsolidated
ined Aqu_ifer

@30Ft. for sandstone.

Figure5. (b) 1. Percussion method for flowing well construction—confined unconsolidated aquifer more than 40@ feet below the ground surface with an unconsolidated
confining bed.

Step A. Temporary
outer casing 4" larger
than casing diameter

Step B. Permanent
casing pipe set to
bottom of temporary

Step B. Permanent
Casing is drilled and
driven through

Step C. Open
drilihole is
constructed into

is driven half‘-m(ay outer casing. Annular remainder of bedrock aquifer.
through confining space seated with confining bed to top
bed. neat cement grout. of aquifer.
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@30 Ft. for Sandstone

Figure 6. (b) 1. Percussion method for flowing well construction—confined bedrock aquifer more than 40@ feet below the ground surface with an unconsolidated con
fining bed.
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both confining bed and aquifer are

Step E. Screen is placed
in aquifer.
for Sandstone.

Step E. Open drillhole

is constructed into

aquifer.

@30 Ft.

Step D. Inner casing set
into aquifer and sealed

in place.
Step D. Inner casing

is drivento top of
aquifer and sealed in

place.

enlarged drillhole is
“mudded” through
confining bed into the
Step C. An inner
enlarged drillhole is
“mudded” through
confining bed to top
of aquifer.

Step C. An inner
confined aquifer more than 40@ feet below the ground surface:

WISCONSINADMINISTRATIVE CODE

Step B. Outer casing,
is set to bottom of
outer drillhole and
annular space is

drillhole. Annular space
sealed.

Step B. Outer casing
set to bottom of outer
is sealed.

casing is “mudded”

half-way through

enlarged drillhole, 2"
confining bed.

Step A. An outer
larger than outer

quifer

larger than outer casing

enlarged drillhole 2”
is “mudded” half-way
through confining bed.
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Unconsolidate

Confining Bed

Unconsolidated
-« Confined A

NR 812.15

Figure7. (b) 2. Rotary method for flowing well construction

unconsolidated—double casing construction.
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Figure 8. (b) 2. Rotary method for flowing well construction—confined bedrock aquifer more than 40@ feet below the ground surface with an unconsolidated confining

bed.
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Step A. Tgmporary Step B. Open Step C and D. Step E. Lower Step F. For wells with
outer casing, 4” enlarged drillhole is Permanent casing drilihole is high fiow a fiow pipe
larger than constructed half way pipe is set and driven constructed through is installed with a
permanent casing is through confining to firm seat. Annular confining bed and packer below casing.
driven to top of bed. space is grouted. into aquifer.

confining bed.
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Figure9. (c) 1. Percussion method for flowing well construction—confined bedrock aquifer more than 40@ feet below the ground surface with a bedrock confining bed.
d. The annular space shall be sealed with neat cement groutc. The annular space shall be sealed with cemientgrout
accordingto the requirements of KR 812.20 and the temporaryby using an approved pressure metaodordingto the require
outercasing shall be removed if possible. mentsof s. NR 812.20.
e. After waiting 24 hours following grouting, lower drillhole d. The well shall be completed according to the percussion
the same diameter of the inside diameter of the permanent wagthodrequirements of subd. 1. e. to g.
casingpipe shall be constructed fraime bottom of the permanent  (d) Aquifer is confined and less than 40 feetrirthe gound

well casing pipe through the remainder of the confining bed insoirface. When flowing wells are constructed in areas where the
the bedrock aquifer aquiferis confined and lies less than 40 feet below the grourd sur

f. For confined aquifers under high artesian pressure that piace;the wells shall be double—cased as follows:

ducea flow from the well greater than or equal to 70 gallons per 1. An upper enlaged drillhole shall be constructed footh

minute, the department recommends thaflcav pipe meeting theouter well casing pipe and the inner well cagime. The size

TableV requirements be installed watertight with a packer fro@f the upper enlaged drillholes for both the outer and inner well

the bottom of the well casing pip least 10 feet into the aquifercasingpipes and the methods of their construction are the same as

to prevent the erosivaction of the water entering the well so agescribedn pars. (b) and (c) when the aquifer is greater than 40

to reduce the danger of water cutting a channel around the wéftt below the ground surface.

casingpipe. Inaddition, the department recommends that a suit 2. The outer well casing pipe shall extend about halfway

ablepiping arrangement, with a watertight packer or seal, be pthroughthe overlying confining bed arshall be sealed in place

videdfor the top of thavell casing pipe to prevent excess pressugccordingto the grouting and sealing requirements of s. NR

build—upor unnecessary flow or loss of artesian pressure. 81|2-Zoéféhﬁhcﬁnflnlngtbe? '3 petdrt?fk’ thelp_ortlon of thel_léDFtJeé
— enlaged drillhole constructed into the overlying unconsolidate

in SSJTS?E?&?;{;%&” ng:]dtsh;h?é;iﬂ?% Ft))led prog?fsgs (}gﬁterlal_above the confining bed shall be constructed by driving,

ile drilling, a temporary outer casing to the top of the confining

bid water . . . bed. The outer well casingipe shall meet, at a minimum, the
2. When such a flowing well is constructed using rotary met§pecificationgfor temporary outer casing of s. NR 812.17 (1) (a).
ods: 3. The inner well casing pipe shall extend into the aquifer to

a. As depicted in figure 10, an upper egear drillhole at least a depth not less than the depth requiredabl@sl to IV. It shall
2 inches lager in diameter than the nominal diameitthe well be set in the inner upper ergad drillhole, driven to firm seat if
casingpipe shall be constructedbout halfwayif known, through in bedrock and shall keealed in place according to the grouting
the bedrock confining bed. The depth of the upper geldudrill  andsealing requirements of s. NR 812.20.
hole may not be less than that required lapf€s | to IV 4. The methods of placement of the outer and inner well cas
b. Thewell casing pipe assembled with welded joints shall beg pipes shall also be the sa@® described in pars. (b) and (c)
setto the bottom of theipper enlaged drillhole and driven to a for those cases where the aquifer is encountered at agtepter
firm seat in the bedrock confining bed. Threaded and coupled vibin40 feet below the ground surface.

casingpipe may be used if the upper egkd drillhole is con 5. The size of the inner well casing pipe shall have a nominal
structed4 inches lager in diameter than the nominal diameier diametemot less than 4 inches for unconsolidated formatielts
thewell casing pipe. andnot less than 6 inches for bedrock wells.
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. lls
Step A. An upper Step B and C. Step D. Lower St.ep D For wel
enlgrged drilrhole, at Permanent weil drillhole is mth hlgh flow a flow
Ileast 2 larger than casing pipe is set, constructed through pipe is |ns.talled'
casing pipe is driven to a firm seat confining bed into below casing with a
constructed half-way and grouted in place. aquifer. packer.

through confining
bed.
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@30 Ft. for Sandstone.
Figure10. (c) 2. Rotary method flowing well construction—confined bedrock aquifer more than 40@ feet below the ground surface with a bedrock confining bed.

6. When the confining bed Isnestone or dolomite and lies  (b) Scieen material. For potable wells, the screematerial
10feet or less below the ground surface, the inner uppegedlar shallbe stainless steel, everdomonel or brass. Brass screens may
drillhole and the inner well casing pipe shall extend to at least thet have a lead content of more than 8%. Low carbon steel or low
60-footdepth. carbon steel—-galvanized screens may also be used for nonpotable

History: Cr. RegisterJanuary1991, No. 421, &2-1-91;am. (2) and (3) (intro.), wells, but burlap omther oganic material may not be used as a
(b) 2. e. and Figure 6, Regist&eptemberl994, No. 465, &f10-1-94. filter wrap Surrounding screens

NR 812.16 Gravel-pack well construction. (1) Con- (c) Method of saenattachment. The screen may either be
pITioNs. Gravel-pack well constructiomay be used under any permanentlyweldedor threaded onto the bottom of the well-cas
of the following conditions: ing pipe or may be installed with the telescope method.

(@) In an unconsolidatetbrmation well when the natural ~ (4) PLACEMENT. The gravel-pack shall be placed through an
formationcomprising the aquifer is very fine grained or when thedequatelysized metal conductor pipe placed in the annular

aquiferformation is highly variable in size. spaceThe gravel-pack shall surround the entire screen and shall
(b) In loosely-cemented sandstone aquifers that requﬁt\_gtendat least 2 feet above the top of the screen. At least a 2—foot
screeningo prevent sand pumping conditions. sandseal shall be placed upon the top ofgrevel-pack to pre

eﬂantthe required annular space sealing matédah entering the
gravel-pack.The gravel-pack may not extend closer to the

roundsurface thathe minimum depth for the upper emgjad
Igjillhole specified in @bles | to IV

(c) In badly fractured or decomposed crystalline bedro
formations.
(2) MATERIAL. The gravel or coarse sand to be used for t

gravel-paclkshall be uniformly graded, well rounded, washed an
sterilizedsilica-based rock gravel or coarse sand, shaffége _(2) THICKNESS. To allow for adequate well development the

from other materiand shall comply with the requirements ofl€Partmentecommendthat the gravel-pack not exceed 4 inches
AWWA A100-84, section 6. The size of the gravel-pack shoulfl tNickness, on one side. The gravel-pack may not be less than
be based on a sieve analysis of the aquifer material. The 7@ 1Ches in thickness, on one side. The diameter of the upper
retainedsize of thegravel-pack shall be 4 to 6 times greater thaglqne%r%%ﬁ”ggcc’lke shall be sized to accommodate the thickness of
the 70% retained size of the aquifer samflee uniformity coef graverpab . ) .
ficient of the gravel-pack may not exceed 2.5. Serltztr%%/éa%BZeﬂg ti%Jg,a}né?rg_lf?éa_No' 421, &f2-1-91; am. (3) (a), Register

(3) Screens. Screens to be placed in gravel-pack wells shall
havea set of centering guides tre top and bottom of the screen NR 812.17 Well casing pipe, liner pipe and materi -
to ensure an even gravel-pack. Boeeen slot openings shall beals. (1) GeNeraL. Well casingpipe and liner pipe shall be new
sizedto retain 90% of the gravel-pack. unused,and nonreclaimed pipe except as specified iNR.

(a) Screen type.Screens installed within gravel-packsrion  812.26(5). The pipe shall meet ASTM or API standards and shall
potablehigh capacity wells and for low capacity wells, includinglsomeet the following requirements:
schooland wastewater treatment plant wells, shall be continuous—(a) Temporary casingTemporary casing pipe for all wells, or
slot. Screens for potable high capacity wells shall be continuougell casing pipe greater than 12-inch diameter used for nonpot
slot, V-shaped wire wrap on a rod base. As an alternative, lablewells may be a lighter weight steel pipe than specified for a
vered,shutter—typescreens may be used with gravel-packs faivendiameter in @ble \/ Pipe for nonpotable wells greater than
anytype of well provided thegire designed and installed in a man12-inchdiameter shall have a minimum wall thickness of at least
ner such thatwater from the well is practicably free of sand0.250inchesand be able to withstand the structural stress imposed
Screenselection for dewatering wells is optional. by construction conditions.
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155 DEPAPTMENTOF NATURAL RESOURCES NR 812.17

(b) Pipe for liners. Liner pipe installed solely to seafafcav  foot; whether seamless or welded and type of weld. Specific well
ing or sloughing zone in a well shall be namused and nonre casingpipe marking requirements are as follows:
claimedsteel or thermoplastic pipe. Steel pipe shb meet the 1. ASTM A 53: manufacturés name omark; ASTM desig
specificationsof Table V except that it may have a lesser walation, specification number and grade;processnahufacture,
thicknesshanwhat is required indble V for the diameter of pipe continuouswelded (type F), electric-resistance—welded A,-elec
used.Steel pipe for such liners shall have a minimum wall thickric-resistance—weldeB, seamless, or seamless B, XS for extra
nessof 0.216 inches. The pipe may have theydat practical strong,XXS for double extra strong.
diameterallowing installation in the well. Whethermoplastic 2. ASTM A 106: manufacturés name omark; ASTM desig
pipeis used for such liners, it shall meet the minimum requirgation and specification number; schedule number; hydrostatic
mentsof sub. (3). Liner pipe used in all other situations shall meglsipressure when tested, the letters “NH” when not tested;sym
the specifications in able V for steel pipe or the requirements ofq| “s” if the section of pipe conforms to treupplementary
sub. (3), and the cement grout annular space seal thickness {4 irementsor chemical compositiortransverse tension and
thermoplastigoipe may not exceetl-Vz inches. For the require fiattening tests and metal structure and etching tests;weight of
ments for the installation of liner pipe see s. NR 812.21. pipeif pipe is greater than 4 inches in diameter

(c) Diameter uniformity Within any separate string of well '~ 3 AsT\ A 589: manufacturés name omark; ASTM desig
casingpipe, all lengths of pipased shall be of the same diametef,4tjon, specification number and grade; wall thickness; nominal

(2) STEEL WELL CASING PIPE. (&) Specifications. Steel well  or outside diametemprocess of manufacture, butt-welded, elec
casingpipe shall have the d}menS|ons and WelghtS Speleled[H[t—resis[ance_wemeghr seamless; grade’ foyﬂ'e |—Drive
TableV except as exempted in sub. (1) (a) and (b). ASTM A 138)pe:type number Type |—Drive Pipe, Tpe Il—Water-Well
pipe maynot be used. Il casing pipe used in initial well con Reamedand Drifted Pipe, yipe Ill—Driven Well Pipe.
structionor liner pipe used for reconstruction of a well with water 4 aAp| 5A API 5AX. API 5L and API 5LX: manufacturer
containing contaminant levels exceeding the drinking watef Stafyme or mark; APl monogram and specification; size, outside
dardsin s. NR 812.06 shall be new steel pipe meeting otleeof jiameterweight per foot; grade of pipe; process of manufacture,

following standards: Sfor seamles<E for electric weld, and F for butt weld pipe; hydro
1. ASTM A 53; statictest pressure.
2. ASTM A 106; 5. API 5D: manufacturés name or mark; API specification;

Note: The ASTM specification for A 120 well casing pipe was withdrawn in 1987(-30mpatib|estandards; Unfinished pipe (U F), if plain—elﬁize
3. ASTM A 589—Type |, Grade A or B—ilpe Il, Grade A, andweight designation; Grade.

Type lll—driven well pipe; 6. API 5L: manufacturés name or mark; AP specification;

4. API5CT Compatiblestandards; Size and weight designation; GrRde;
5. API 5D; or cessof manufactureS for seamless, E for electric weld, F for-con
6. API5L. tinuous—-weldpbipe; Heat treatment symbol; Hydrostatic test-pres

(b) Well driller, well constructor esponsibilities. Well drillers ~ sure,if higher than standard pressure. -
and well constructors may not use unmarked or inadequately 7. API5CT manufacturés name or mark; API specification;
markedwell casing pipe for permanent well casing pipe. thes CompatibleStandards; Unfinished pipe (UF), if plain-end; Size
well driller’s or well constructds responsibility taise well cas  and weight designation; Grade; Process of manufactuest T
ing pipe that meets the requirements of this chaftee well pressureType of thread (if used); Heat treatment.
driller or well constructor shall examine all shipments of wel cas_Note: The listed ASTM and API specifications are available for inspection at the
i i i i i i ffices of the department ofatural resources, the secretary of state, and the legisla
ing plp_e received and Sha‘éJECt any defectlve length of plpe_ an(ﬁve reference bureau and may be obtained for personal use from the American Soci
returnit to the manufacturer or supplié/hen the well casing ety for Testing andViaterials, 1916 Race Street, Philadelphia, Pennsylvania 19103
pipe or the pipe markings are of questionatiadition, the well andthe American Petroleum Institute, Publicatémd Distribution Section, 1220 L
driller or well constructor shabupply the department with the StreetNorthwest, Vashington, D.C. 20005. o
manufacturer’snill certification papers listing the pipe specifica _(€) Assembly and installatiorWhen steel well casing pipe is
tionsincluding the heat numbers. driven or installed it shall be accomplished in a manner such that
(c) Defective pipeWell casing pipe may be inspected by thdniury to the well casing pipe does mesult which may ééct the

department. Any defective length may be rejected by the dep&l‘t'a"tybcl’fdtvhe V\{a}']erbsupplyStleel We(ljl casing gipe Shdﬂel.
rnelnt(jand may not be used in well construction. Reject pipe mﬁgf/ienrg thi Waeti‘;ﬁ't% ;n(?llc(i:ig%ee%gs'gastﬁsfeﬁggl?\e/ o:yé’;rﬁzgﬁéngs
include:

1 Pi ith qirth welded ioints: of joints welded in accordance with the specifications in the
- Fipe with girth welded joints, AmericanWelding Society manual, WS D10.12-89, “Recom

2. Pipe with welded patches; _ _ mendedPractices and Procedures foeling Low Carbon Steel
3. Pipe not conforming to the marking requirementpaf  Pipe.” No other means of assembly may be used without approval.
(d); Steelwell casing pipe to be assembled with welded joints shall

4. Pipe with defects, such as cracks, open welds, partiall@vebeveled ends. The weld shall fill the bevel. The department
incompletewelds, open seams, laminations in pipe wall whichiecommendshat a minimum of 2 welding passes be made for any
exceed12-1/2% of wallthickness, or slivers which exceedpipe having a diameter lger than 7 inch outside diameter

12-1/2%of wall thickness. (3) THERMOPLASTICWELL CASING PIPE. (@) Pipe and material
5. Pipe with coatings containing contaminants on the insidpecifications: 1. Thermoplastic wettasingpipe and couplings
of the pipe. shall be new polyvinyl chloridgPVC) or acrylonitrile—buta

6. Pipewith heavy coatings of paint on the outside of the pipéiene-styreng(ABS) material produced tand meeting the
(d) Marking requirements.Each length of well casing pipe 2 STM F 480 standard and shall have a standard dimension ratio
inchesor lager in diameter shall meet the requirementsablg (SDR) of 21, 17 or 13.55tyrene—rubbethermoplastic well cas
V and shall be legibly marked in conformance with the ASTM 879 PiPe, including ASTM F 480 may not be used.
API marking specifications including color identification in the ~ 2. The nominal well casing pipe diameter shall be at least 4
form of bands Except where identified in this subdivision, eaclinches.
lengthof pipe shall show the manufactusename or trademark; 3. The thermoplastic well casing pipe, pipe couplings,
ASTM marking or APl monogram, specification number andementprimer and other components used shall be apprfoved
grade;diameter in inches; wall thickness or weight in poymels well casing pipe irpotable water supplies by the NSF Standard
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Numberl4 as it relates to well casing pipeaorapproved equiva the specifications in ASTM F 480. A permanent tag bearing the
lent organization. Approval of alternate gamizations shall be message“plastigvell casing” shall be attached to the top of the
basedon demonstration of unbiased and appropriate testing-metell casing pipe, the full pitless unit, or the riser pipe extending
odsat least as stringent as NSF methods. up from a short—-model pitless unit.

4. The well casing pipe shall be marked in accordavite 7. When thermoplastic well casipipe is extended above the
the ASTM F 480 specification and this section. The pipe shall i€pthof the buried pump discrge pipe, the thermoplastic pipe
markedat least every 5 feet showing the nominal size; standaff@ll beé contained in a pump houseilora oversized steel pipe
dimensionratio or schedule numbegpe of material; the word €Xtendingto the top of the thermoplastic pipe. _
ing—“well casing”—followed by impact classificatiodesigna . 8. The listed ASTM andNSF standards are available for
tion “ASTM F 480" including year of issue of the standard withnSpectionat the diices of the department of natural resources, the
which the well casingpipe complies; manufactutername or S€cretanof state and the legislative reference bureau, ancomay
trademark;manufactures code for resin manufacture, lot num OPtainedfor personal use from the American Society festing

. _ : - d Materials, 1916 Race Street, Philadelphia, Pennsylvania
23:;‘;%Sr%tfe3f|£2?::§$’igu %Tdmt;]ﬁ( NSF-WC designation %8103and from the National Sanitation Foundati@sfihngLabo
. o . . ratories,Inc.; PO. Box 1468, Ann ArborM| 48106.
5. Prior to use the thermoplastic well casing pipe shall bégte: The requirements for the installation of pitless adapters, pitlessamits

inspectedor defects. Pipe with defects shall not be usegésr above-groundischages for wells constructed with thermoplastic well casing pipe
i i arein s. NR 812.31 (4).
manentwell casing pipe. History: Cr. RegisterJanuary1991, No. 465, &f2-1-91; am. (1) (aand (b), (2)

6. The thermoplastic pipe shall be assembled with eitheav,(g)),l(c) (itntrg.) ar:jd(%.,t (3% (a()ZZ;..(g?(i Gf'(ﬁ) (c),d (%))(c)e.d and (cg)z )5(5‘)’ Z re(nﬂtggm.
H H A .a.tod. an 0 be .to 4. ana (e) and am. .an o r
flush—threadedoints, integral-bell solvent-cemented joints or (e 2. RegisterSeptemberl 994, No. 465, £110-1-94 corr ection made in (3) (a)

one-piecesolvent cemented couplings in a manner according 8. under s. 13. 92 (4) (b) 6.
TABLE V
MINIMUM STEEL WELL CASING PIPE AND COUPLING WEIGHTS AND DIMENSIONS

REAMED & DRIFTED
WELL CASING PIPE COUPLINGS
Size Weight in Pounds per Foot Thickness In Incheg Diameter In Incheg  Diameter & Length
Threaded & Coupled Plain End
Potable Potable Potable
Hi Caps, Hi Caps, Hi Caps, External
Diameter| Low  Schools & Low  Schools, & Schools& Diameter  Length In
Ininches| Caps WWTP's [ Caps WWTP’s WWTP’s | External Internal Inches Inches
1 1.70 1.68 133 1.315 | 1.049 1.576 2-5/8
1-1/4 2.30 2.27 .140 1.660 | 1.380 1.900 2-3/4
1-1/2 2.75 2.72 .145 1.900 | 1.610 2.200 2-3/4
2 3.75 3.65 .154 2375 | 2.067 2.750 2-7/8
2-1/2 5.90 5.79 .203 2.875 | 2.469 3.250 3-15/16
3 7.70 7.58 .216 3.500 | 3.068 4.000 4-1/16
3-1/2 9.25 9.11 .226 4.000 | 3.548 4.625 4-3/16
4 11.00 10.79 .237 4.500 | 4.026 5.200 4-5/16
5 15.00 14.62 .258 5.563 | 5.047 6.296 4-1/2
6 19.45 18.97 .280 6.625 | 6.065 7.390 4-11/16
6-5/8 OD| 20.00 19.49 .288 6.625 | 6.049 7.390 4-11/16
70D 23.00 22.63 317 7.000 | 6.366 7.657 4-11/16
8 25.55 29.35 24.70 28.55 277 0.322 8.625 | 8.071 9.625 5-1/16
10 35.75 41.85 34.25 40.48 .307 0.365 10.750( 10.136 11.750 5-9/16
12 45.45 51.15 43.77 49.56 .330 0.375 12.750( 12.090 14.000 5-15/16
14 OD 57.00 54.57 .375 14.000 | 13.250 15.000 6-3/8
16 OD 65.30 62.58 .375 16.000 | 15.250 17.000 6-3/4
18 OD 73.00 70.59 .375 18.000 | 17.250 19.000 7-1/8
20 OD 81.00 78.60 .375 20.000 | 19.250 21.000 7-5/8
22 0D 114.81 .500 22.000 | 21.000
24 OD 125.49 .500 24.000 | 23.000

Note: The weight of threaded and coupled well casing pipe includes the weight of the coupling.

Note: Two—-inch diameter or smaller well casing pipe couplings shall have at ledstthreadsper inch. Lager diameter couplings shall have at least 8 threads per

inch.

Note: WWTP means wastewater treatment plant.

Note: The internal diameter of API 5CT and API 5D, 4 and 5-inch diameter pipe is significantly smaller than the listed diameter indicated in the above table. When

using these pipes, care should be taken to ensure that the pump to be installed in the well can be set and removditwighout dif

NR 812.18 Welding procedures. Welding procedures manual, AWS D10.12-89,“Recommended Practices and Proce

for plain end well casing pipe shall be made watertight in accorduresfor Welding Low Carbon Steel Pipe”.&l casing pipe to be
ancewith the specifications in the AmericaneWfing Society weldedshall conform tahe specifications of s. NR 812.17 (2).
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Welding proceduresor pitless adapter connections to well casingseof neat cement grout and the well is not a potable high €apac
pipe shall be made watertight accordance with welding proce ity, school or wastewater treatment plant well. A mud weight of
duresin the AVS Structural Wlding Code, &S D1.1. atleast 1 pounds per gallon is required. Normal drilling mud cir
The referenced WS manuals are incorporated by reference.culatedduring the construction of wells may not meet this reguire
They are available for inspection at the department, the legislaentfor sealing unless additional drduttings are added to the
tive reference bureau and the secretary of staffice and may slurry.
be obtained for personal use from the Americadidg Soci (d) Clay slurry Clay slurry is a fluid mixture of wateclean
ety, RO. Box 351040, Miami, Florida 33135. _ native or approved commercial clay; amffill cuttings. Clay
History: Cr. Register January1991, No. 421, éf2-1-91 correction made slurry may be used as an annular space sealing material for low
under s. 13. 92 (4) (b) 6 h . ;
capacitywells constructed with percussion methods, except for

NR 812.19 Well plumbness and alignment. ~ Well drill-  bedrock wells where the upper egjed drillhole extends more
ersand well constructors shall construct drilleells to comply than5 feet into thebedrock or when the bedrock is encountered
with the well plumbness and alignment requiremémtse depth at a depth of less than 40 feet, 30 feet for sandstonesxaegt
to whichthe permanent pump will be set plus 25% of that depti@r school and wastewater treatment plant wells. The clay slurry
Whena well is less than 100 feet deep, the allowable deviatishall have a mud weight of at leagtdounds per gallon.
from plumb of the well centerlinshall be proportional to wells ~ (2) CEMENT GROUTING PROCEDURE REQUIREMENTS. The
100feet deep. approvedcement grouting procedure is as follows:

(1) PrumenEss. The plumbness requirements apply only to (a) Neat cement grout shak placed from the bottom of the
wells with 10-inch diameter and tger well casing pipe. The devi openannularspace up to the ground surface using one of the meth
ationper 100 feet of well depth from plumb of the center line afdsdescribed in sub. (3).
the well may not exceed 75% of the well diameter (b) Conductor (tremie) pipe used for cement grouting shall be

(2) ALicNMmeNT. (a) Wells shall allow the free passage of theiny of the following:
pumpto be permanently installed ihe well to the depth of pump 1 Metal pipe,

settingplus 25% of that depth. . , 2. Rubber—covereHose reinforced with braided fiber or steel
(b) Wells with bends which prevent setting a lineshaft turbingndrated for at least 300 psi, or

pumpto the desired pump or pump bowls setting, plus 25% of that 3 Thermoplastic pipe rated for at least 100 psi including:
depth, such that bendingf the pump bowls or pump column a. Polyvinyl chloride (PVC)
causesiamage to the bearinggill not be accepted by the depart ' yviny '

mentunless accepted by the owner of the well. b. Chlorinated polyvinyl chloride (CPVC),
History: Cr. RegisterJanuary1991, No. 421, &f2-1-91. c. Polyethylene (PE),
. . d. Polybutylene (PB), and
NR 812.20 Grouting and sealing. (1) GROUTING AND e. Acrylonitrile butadiene styrene (ABS).

SEALING MATERIALS. (a) Neat cemengrout. Neat cement grout (c).
shall consist of a mixture of cemeahd water in the proportion
of one bag of Portland cement, 94 pounds, ASTM C 1%0e T
or API-10A, Class A; and 5 to 6 gallons of clean water from
known safe and uncontaminated source. Powdered bentonite 2
be added up to a ratio of 5 pounds per 94-pound bag of cem L
Ingredientsto increase fluiditycontrol shrinkage atime of set
may be used only with approval. Neat cement grout shall be u
to seal the annular space:

1. Of low capacity wells when the uppamlaged drillhole is
constructednore than 5 feet into a bedrock formation,

2. Of low capacity bedrock wells when bedrock is eneouny,
teredwithin 40 feet ofthe ground surface or within 30 feet of thesu
groundsurface if the bedrock is sandstone,

Thegrout shall be placed in one continuous operation, if
possiblelt is the well drillefs or well constructos responsibility

to ensure that all necessary materials are on the job site. If unfore
ncircumstances prevent completing teenent grouting work

ne continuous operation, the well driller or well constructor
lIreportthe non—continuous grouting operation and the reason
sfg& it on the construction report for the well.

(d) When a conductaftremie) pipe is used, the bottom end
shallbe kept submged in the grout throughout the groutingpro
cess.

(e) The grout shall be brought up to ti@und surface. The
nsityof the grout flowing from the annular space atgheund
rface shall be the same as the density of the grout jpleiced.
Any settling of the grout more than 6 feet below the ground sur

3. Of potable high capacity wells, face shall be made up. The well driller or well constructor shall
4. Of school wells, addgrout until it comes back up to the ground surface.
5. Of wastewater treatment plant wells, (f) When temporary outer casing is used to constructpgher

6. When diner pipe is installed for the purpose of preventingnlargeddrillhole an attempt shall be made to remove the tempo
watercontaining contaminantsith levels exceeding the drinking rary outer casing during or after the grouting process. If possible,
waterstandards of s. NR 812.06 from entering the well. it shall be removed. The grout level shall be retained above the

(b) Concrete(sand—-cement) gut. Concrete (sand—cement)Pottomof the casing during removal of the casing.
groutshall consist of a mixture of cement, sand and water in the(9) When an upper eniged drillhole has been constructed to
proportionof one bag of Portland cement, 94 pounds, ASTM @ccommodat¢he setting and removal of temporary outasing,
150, Type | or API-10A, Class A; a cubic foot of dry sand and theannular space between the temporary outer casing anelthe
to 6 gallons of clean water from a knowafe and uncontaminatedcasingpipe shall be grouted before the temporary outer casing is
source The sand shall meet the specifications for use in Portlapdlled. After the grout between the temporary outer casing and the
cementconcrete. Concretsand—cement) grout shall be placedvell casing pipe flows at the ground surface the anisplaceout
with a conductor (tremie) pipe. Approval is required for the usédethe temporarputer casing shall be grouted by placing a tre
of concrete grout. Approval for the use of concrete grout may @€ pipe to the bottom of the outer annular space. The grout shalll
grantedwhen an excessive loss of circulation in grouting with neflow at the ground surface before the temporary outer casing is
cementgrout occurs. pulled.

(c) Sodium bentonite water slurry (drillingud and cuttings).  (h) The well driller or well constructor shall allow the grout to
A sodium bentonite water slurry (drilling madd cuttings) may setfor at least 12 houtsefore commencing further well construc
beused as sealing materialunconsolidated formation wells ortion.
bedrockwells, provided depth ta bedrock formation or other (i) Prior approval is required for the use of the “Halliburton”
well construction requirements imfles | to IV do not specify the groutingmethods and the “grout displacement” grouting method
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whenthe upper enlged drillhole is more than 2d@et deep or 200 feet deep or when drilling muat bentonite slurry has been
whendrilling mud or bentonite slurry has not been circulated ugrculatedin the upper enlged drillhole from the bottorap to the
to the ground surface in the annular space prior to grouting. groundsurface prior to grouting. The grout shall be placeftlas

() The “conductor (tremie) pipe—gravity” method is mot lows: As depictedn figure 15, the well casing pipe casing shall
approved pressure method of groutingdli other methods be suspended a shodistance above the bottom of the upper
describedn sub. (3) are approved pressumethods for cement enlarge(_ﬁrlllh_ole. A drillable spacer plUg sha_ll be |_nserted into the
groutingand sealing and shdle used when neat cement grout ivell casing pipe and the top of the well casing pipe semdtelr
requiredto seal the annular space when the uppergedadrilt  tight. A measured volumef grout, calculated to be of adequate
holeis less than 4 inches dgar in diameter thathe nominal diam quantityto seal the annulapace, and to fill the bottom 10 to 15
eterof the well casing pipe avhen the upper eniged drillhole feetof well casing pipe shall be pumped into the well casing pipe

extends greater than 100 feet deep. througha small diameter pipe extending watertight throtigh
(3) CEMENT GROUT PLACEMENT METHODS. This subsection Well séal. The well casing pipe shall then be opened gedand
describesapproved cement grout placement methods. plug inserted on top of the grout and the top of the well casing pipe

() Conductor (temie) pipe—gravity As depicted in figuretl, resealedA measured volume of wateralculated to fill the well
pipe—gravity p 9 casingpipeexcept for the bottom 10 to 15 feet, shall be pumped

grout material may flowby gravity through a funnel or hopperi to the well casing pipe, pushing the second plug to within 10 to

(t:)orllnectec(tjota tchonguator pi??ﬁ The colnductor (t:ergie) pip? Sdh"’l eet above the bottom of the well casing pipe and pushing most
elowered 1o e bottom of theé annular Space o be grouted iy, grout from the bottom of the well casing pipe up into the

the groutmaterial placed from the bottom up. The end of the COR,, jarspace. As an alternative, a drill stem may be used to push
ductorpipe shall bé&kept submeged in the grout at all times. Th'sthetop plug down to near the bottom of the well casing ppe.

methodmay beused only when the upper ejed drillhole is at g aiternative, the plug may not be attached to the drill stem. If
least4 inches lager in diameter than the nominal diameter of th bottom plugused is longer than the gap between the bottom

well casingpipe and is less than 100 feet deep. The grout sh Fthe suspended well casing pipe and the bottom of the upper
flow at the surface with the same consistendp@gjrout entering enlargeddrillnole, it is not necessary to pump in a measured vol

the well. o o umeof water A conductor (tremie) pipe shall be available at the

(b) Conductor (temie) pipe-pumpedAs depicted in figure grij| site in case the grout does not flow at the ground surface. The
12, the grout material shall igaced by a pump through a conducyaterpressure in the well casing pipe shall be maintainetiZor
tor pipe into the annular space between the well casing pipe &jiflirsuntil the grout has set and before well construction may con
the upper enlged drillhole wall or insidesurfaceof the tempe  tjnye.
rary outer casing. The minimum diameter of the upper gathr ; ; ;
drillhole shall be as specified Tables | to IV The conductor pipe e(fgege]}glrbxretﬁsnvﬁgr?ItehgIﬂg%gﬂggzlﬁﬁhnggt?sgsnﬁ%;?Ié/r
shallbe lowered to the bottom of the annular space to be grouigd 51 200 feet deep or when drilling mud or bentonite slurry has
andthe grout material shall be pumped from the bottom up. TRgencirculated in the upper entged drillhole from the bottorap
endof the conductor pipe shdie kept submged in the grout at 1 1he ground surface prior to groutings depicted in figure 16,
all imes and the conductor pipe shall be maintafoBdf grout. e 4rout shall be placed as follows: The well casing pipe shall be
The grout shall flow at the surface with the same c0n5|stency§§spendedl short distance above the bottom of the uppergsdar
thegrout entering the well. S ) _ drillhole. A measured volume of grout, calculated to seal the
~ (c) Grout (float) shoe-continuous injectionAs depicted in  annularspace and to fill the bottom 10 to 15 feet of well casing
figure 13, the bottom of the WeI_I casimpjpe shall be fitted with pipe shall be pumped into the well casing pipe through a small
agrout (float) shoe equipped with a back pressure (chett®.  diametempipe extending watertight through the well seal. A-drill
A conductor pipe or drill stershall be connected to the grout shogplespacer plug shall be insertietio the well casing pipe and the
andshall extend up through the well casing pipe to a grout purgp of the well casing pipsealed watertight. A measured volume
atthe ground surface. The well casing pipe shall be suspendest water calculated to fill the well casing pipe except for the bot
shortdistance above the bottom of the upper geldrdrillhole.  tom 10 to 15 feet shall be pumped into the well casing pipe; push
Groutmaterial shall be pumped through the conductor pipe af the plug down to about 10 to 15 from the bottom of the well
the grout shoe until the entire annular space is filled with groghsingpipe and most of the grout from the bottom of the wel cas
The conductor pipe or drill stem shall then be removed. The wllg pipe up into the annular space. A landing collar should be
casingpipe shall be set to the bottom of the upper getadrill  installednear the bottom of the well casing pipe to prevent the
hole. The grOUt material shall be allowed to set for at least :b?ug from beingforced out the bottom. As an alternative a drill
hours.Once set, the grout shoe and back pressure valve maysRenmay be used to push the plug down. For this alternative the
drilled out and the well construction continued. plug may not be attached to the drill stem. If the plegd is longer

(d) Well seal/temie pipe—pumped (Braden—head metho#8}. than the gap between the bottom ofshependedell casing pipe
depictedin figure 14, the well casing pipe shall be suspendedaadthe bottom of theipper enlaged drillhole, it is not necessary
shortdistance above the bottom of the upper geldrdrillhole. to pump in a measured volume of wateconductor (tremiepipe
Thewell casing pipe and annulus shall be filled with wedeif-  shall be availableat the drill site in case the grout does not flow
ling mud or bentonite slurnA conductor (tremie) pipe shall beatthe ground surface. The water pressure in the well casing pipe
setinside the well casing pipe to the bott@md shall extend shallbe maintained for 12 hours until the grout esand before
watertightthrough a sanitary well seal installed securely in the tagell construction may continue.
of the well casingipe. A packer may be installed inside the well (g) Grout displacement methodThis method may only be
casingpipe, at depth, as an alternative to using a well seal at thgdfor wells when the upper entged drillhole isless than or
top. The groushall be pumped down the conductor pipe and Wualto 200 feet deep or when drilling mud or bentonite slurry has
theannular space. The grout shall flovite surface with the same heencirculated in the upper entgd drillhole from the bottorap
consistencyas the grout entering the top of the conductor pipg the ground surface prior to the grouting. As depicted in figure
Immediatelyfollowing grout flow at the surface, the well casingl 7, a measured volume of grout calculated to be of adequate quan
pipe shallbe set to the bottom of the upper egéat drillhole of  tity to seal the annular space plus at least 15% of that volume shalll
anunconsolidated formation well or driven to a firm seat in a befe placed intathe upper enlged drillhole through a conductor
rock well. (tremie)pipe. The well casing pipe shall be fitted witntering

(e) Halliburton (double plug) methodThis method may only guidesand a drillable plug at the bottom and shallldeered
be usedwhen the upper eniged drillhole is less than or equal tothroughthe grout to the bottom of thgper enlaged drillhole
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allowing the grout to be forced up intlke annular space. If neees extraweight. If the grout does not flow at the ground surface the
sary, pressure shall be applied and maintained on the top of teenainderof the annular space shall be filled with grout placed
well casing pipe to hold it in place for at least 12 hours or until thierougha conductor pipe that shall be at the drill site.

groutsets. Vdter may be added to the well casing pipe to provide

Conductor (tremie) pipe — gravity method

~
Permanent Well Casing Pipe
Quter Drillhole

Grout Overflow

i

Figure11. Conductor (tremie) pipe—gravity method for neat cement grouting.
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Conductor (tremie) pipe — pqmped method
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Figure12. Conductor (tremie) pipe—pumped method for neat cement grouting.

Register January 2006 No. 601


http://docs.legis.wisconsin.gov/document/register/637/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister January 2009 No. 63br current adm. code sdwtp://docs.legis.wisconsin.gov/code/admin_code

161 DEPAPTMENTOF NATURAL RESOURCES NR 812.20

Grout (float) shoe — pumped method

\
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Grout Overflow
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Figure13. Grout (float) shoe-pumped method for neat cement grouting.
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Well seal/tremie pipe -- pumped (bradenhead) method
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Figure14. Well seal/conductor (tremie) pipe—pumped (Braden-Head) method for neat cement grouting.

Register January 2006 No. 601


http://docs.legis.wisconsin.gov/document/register/637/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister January 2009 No. 63br current adm. code sdwtp://docs.legis.wisconsin.gov/code/admin_code

NR 812.20

DEPAPTMENTOF NATURAL RESOURCES

163

iburton Method (double pilug)

Hall

Gate Valve Closed

FHE

\

A

LR

:.\
BTN
TR |
SRSy
Byt oy

=

D000

rillable Plug

| e S

Figure15. Halliburton (double plug) method for neat cement grouting.
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Figure 16. Halliburton (single plug) method for neat cement grouting.
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Figure17. Grout displacement method for neat cement grouting.

NR 812.20

N\
Permanent Well Casing Pipe

Register January 2006 No. 60


http://docs.legis.wisconsin.gov/document/register/637/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister January 2009 No. 63br current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

NR 812.20 WISCONSINADMINISTRATIVE CODE 166

\
Permanent Well Casing Pipe

Grout Overflow

NSVIZ,
Gy

.
S

. %
W RNy ¢
1L ILMAT Z
S AT S TRANYZ,
SO IRAS
o = N
O
Pl AaY

Unconsolidated
Formation

4
il
i
i
I ?“.\g ¥,
T 1 1 H | 4 1 T T ' ;;/\
. ——  m Fractured —, 2
-T Y I 1 I L Bedrock —i
T I 1 I I I 1 1
T 1 I 1 1 I | | 1 1 | S—
T I I I I I
- am— I I I T I T I I
T H 1 I I I
T—I 1 L I I I 1 T I
T 1 | § ) § |
T I I I I 1
T I I I T I
T 1 I I 1 I
I I 1 I I 1
T 1 1§ 1 I | I
1 I I I 1 1
-TI I 1 I I I 1
I 1 I } I
T I 1 )8 T T 1

-

-

-
-
-

Figure 18. Street elbow method for neat cement grouting.
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(h) Street elbow methodAs depicted in figure 18, a small  (c) The liner pipe should extend to the ground surface but shall
diameterhole is cut through the wall of the well casing pipe neaxtendat least to the bottom of the pitless adapter when one is
the bottom of the string of well casing pipe. A street elbow igsed.
weldedwatertight through thisiole. The male end of the street  (d) The linerpipe shall be completely sealed in place from the
elbow extends out into the annular space. A ball check valvetigttomof the liner to the top of the liner with neat cement grout
thre_ade_d into the female end of the street elbow inside the V\(ﬁﬂng an approved pressure method according to the grouting
casingpipe. The togthreads on the check valve are “left-handedtequirement®f s. NR 812.20. If the liner pips thermoplastic, the
A string of conductor (tremie) pige threaded into the top of the cementgrout thickness may not exceed 1-kehes. The liner
checkvalve. The entire string of well casing pipe and conductghall be supported until the grout has set.
pipeare set to the bottom of the upper egéardrillnole. Thegrout = (e) sealing a drillhole with neat cement grout or concrete and
is pumped down through the conductor pipe and up into th@hsequentlydrilling through this material may not be used to
annularspace. The grout must flow the surface with the same aconstructa well with water containing contaminatevels

consistencyas the grout entering the conductor pipe. Immediatelceedinghe drinking water standards ofR 812.06, except
following grouting, the conductor pipe is screwed out of the 'eﬁmrbidity.

handthread of the check valve and removed. The check valve pre ) 'inars may only be used to reconstruct existing wells cased
ventsthe grout from moving back inside the well casing p'pe\l}/ith stove pipe casing if:
After the grouthas set, the drill stem is lowered to the bottom o 1. The stove pipe caéing is removed anddifithole is main

theinside of the well casing pipe to knottie street elbow bthe . . X L .
well casing pipe before well construction continues. talunedat full diameter before the liner pipe is set and grouted in
place,or

(4) SODIUM BENTONITE WATER SLURRY PLACEMENT METHODS. - . . . .
Whenneat cement groi not required indbles 1 to IV and is not 2+ The existing stove pipe casing and drillhole is completely
clearof obstructions to the depth of liner pipe setting.

to be used, thannular space between any upper geldudrillhole
(@) When percussion methods are used, following completi6iR A NON'HEA'—TH'RE'—ATZDl.VVATER QUA'F]'T“ g RQB'-tE"I"I odR F?]R A "

of the driving of the well casing pipe, a clay or sodium bentoniié’”%'D.'TY PROC?.E.EM- @ - iner pipe shall be Installed when the

andcuttings slurry with a mud weight of least 1 pounds per gal oflowing conditions exIst. o .

lon shall beplaced to permanently fill and seal the annular space. 1. A caving or sloughing formation is encountered in drilling

Any subsidence shall be made up. If the upper gethdrillhole  OF Subsequent to well completion and caustsference with the

extendsbelow the 40—foot depth, the slurry shall be placed wittroperfunctioning of the well or pumping equipment; or

a conductor pipe. 2. The well produces turbid water or pumps sand after unsuc

(b) When rotary methods are used, after the upperganar cessfulattempts at redevelopment.
drillhole has been completed by circulating drilling mud, the (b) Liner pipe used only to seafaf caving or sloughing zone,
slurry coming out theop of the annular space shall have a mu@r a non-health-related water qualitoblem or to prevent tur
weightof at least 1 poundsper gallon before the well casing pipebid water may be either steel or thermoplastic meeting the require
is set in thedrillhole. Any subsidence of the drilling mud and-cutmentsof s. NR 812.17. Steel liner pipe may havéesser wall
tings in the annular space shall be made up. The annular sptideknessthan is required inable V for the diameter of well cas
shallremain filledand sealed up to the ground surface. The rotaifyg pipe but shall have wall thickness of at least 0.216 inches.
methodof circulating drilling mud during construction describedVhen thermoplastic pipe is used and is sealed in place with
in this paragraph is an approved pressure method for placi#gmentgrout, the grout thickness may not exceed 1-1/2 inches.
sodiumbentonite slurry or drilling mud and cuttings and shall be (c) Liner pipe installed for the reasons cited in.fa) may
usedwhen required indbles | to IV and ss. NR 812.13 to 812.15have the lagest practical diameter allowinigstallation in the

History: Cr. RegisterJanuary1991, No. 421, &f2-1-91; am. (3) (c), (4) (@) and well.

(b). Register Septemberl 994, No. 465, £110-1-94. (d) The liner pipe shall extend at least 10 feet above the static
NR 812.21 Liners. Only new steel or thermoplastic well water level or packers shall be installed far enough abm_de _
casingpipe aspecified in s. NR 812.17 may be used for liner pipgelowthe caving zone to prevent further entrance of material into

(@) Livemsinsmsen ocomsecrconmmmureo warensun | S\ WNEne Ines e does o exend o he ot of e
;'EESI'EL? L(':NRE(;(SJSF_F,\LZEQXTESL'C;;@%’éiloig&gggg_'NATL'%’\;rOF;iT;e apipe flange or packer installed between the outside of the liner

installed in a well with water containing contaminant Ievelsand the |ns_|de of the drlll_hole.
exceedinghe drinking water standards ofNR 812.06, except (&) Sealing a drillholevith neat cement grout or concrete grout
turbidity, may be either steel or thermoplastic pipe and shetit and subsequently drilling through the hardened grout may be used
the specifications of s. NR 812.17 and have a nominal diaraetef© reconstruct a‘vvelll with water containing contaminant levels not
least 2 inches smaller than the nominal diameter of the perma edinghe drinking water standards of s. NR 812.06 for non-
well casing pipe or the diameter of the drillholethié liner pipe Nealth-relateavaterquality problems or for turbidity problems.
hasthreaded and coupled joints thatside diameter of the cou ) (o ) Regeaman o0l o, ot o tgs (MO (W (@ @)
plingsshall be 2 inches smaller in diameter ttf@nominal diam
eterof the originalwell casing pipe or the diameter of the drillhole. NR 812.22 Finishing operations. (1) DEVELOPMENT.

(a) The liner pipe shall have a set of at l&asentering guides All wells shall be developed until the water is practicably cledr
atleast every 40 feet and they shall be installed so as to not restrig of sand by one of, or a combination or modification offahe
the flow of grout sealing material. A minimum of 2 sets of guidel®wing methods:
shallbe provided, one at the top and onthatbottom of the liner (a) Mechanical suging. A valved or soligplunger suge block

(b) When the liner pipe doemt extend to the bottom of themay be used to create a ging action in the well. Accumulated
well, a flange or approved packer shall be provided at the bottogterialshall be removed periodicall: bailer may be used as
of the liner between the outside of the liner and the inside of g suige block but is usually not asfegtive.
drillhole or the inside othe well casing pipe, or the liner shall rest  (b) Air surging. An air compressor and piping mbg used to
on backfill material to be later drilled or bailed out. createthe suging andjetting action in the well. ter in the well
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shallbe alternately brought to the surface bylitipumping and 2. Hydrofracturing. Hydraulic fracturing dwydrofracturing
allowedto drop back down the well to static condition by shuttingf an aquifer by injecting potable chlorinated water into a crystal
the air off. This may be performed with an air-rotary drillirig  line bedrock formationwell under high pressures great enough to
anddrill stem. separatehe aquifer along bedding planes, joints and fractures is

(c) Overpumping.Continuous overpumping at a rate of at lea: lowed.Clean washed inert, nontoxieaterial such as sand may
1 and 1/2 times the design capacityre well or interrupted over eadded to the water for the purpose of holding the joints and frac
pumpingin conjunction with water line drainback tiee well in tures open after the pressure is reduced. Hydrofracturing may only
5-minute cycles may be used. Overpumping alone without he performed under theupervision of a well drillerThe upper

; Qi h ; h packermaynot extend up into the bottom of the well casing pipe
ggg%%cgg:g\éﬁé%nﬁég er sging method may not be used tOnor higher than 40-feet below the ground surface. Hydrofractur

ing in limestone or dolomite formations may be undertaken only
\ i - 20 0y/ith prior department notification. Theell driller shall submit a
deliver water at high pressure and velocity tte zone being report on a well construction repdorm to the department of the
developedn conjunction with pumping the well. resultsof the hydrofracturing within 30 days following comple
(e) Air—jetting. Use the same technique as hydraulic jettingon.
describedn par (d) except with the use of air rather than water (3) wWeLL pumpTEST. The well driller or well constructor shall
(2) ReconDITIONING. (@) Redevelopment. The methods conducta pump test using the well drilley the well constructar
describedor development in sub. (1) may be usededevelop or the well ownels pump for each new or reconstructed well to
awell. determinethe stable yield in gallons per minute, and the water
(b) Chemical conditioning.1. Noncontinuous chemical treat 'evel drawdown. A pump test may be conducted using air-rotary
mentof a well, except for batch chlorination, shall be conducteédfivipment.For flowing wells, the flow rate may be measured
underthe supervision of a licensed well drilleraWisconsin reg ~ UsSingan orifice plate with manometer or equivalent. The static
isteredprofessional engineeAcidation of a well shall be done Water level and drawdown shall be measured in a stilling pipe
with approved materials and in a manner to prevent damage to'gnthe flow is not adequate for user needs. .
well or pump and to prevent any hazard to humans or prope Note: A stable pumping water level may not pessible in wells completed in

. Lo - stallinebedrock.
;rheaﬂd Sh?lll be inhibited and shall be neutralized upamoval (1) WeL DISINFECTIONAND BATCH CHLORINATION. Wells shall
rom the well.

be thoroughlydisinfected following completion of construction

2. Noncontinuous chemical treatment of pumps or punyy reconstruction using a chlorine solution such as a sodium-or cal
intake screens shall be conducted under the supervisicm otium hypochlorite solution. Chlorineompounds having special
licensedpump installeror a Wisconsin registered professionaladditives shall not be used.

engineerAcidation of a pump or pumiptake screen shall be done  (a) The disinfectant shall be dispersed throughout the entire

in a manner described in subd. 1. watercolumn in the well. The disinfectant shall also be brought
(c) Physical conditioning.Wells may be physicallgondi  into contact with thenside of the well casing pipe above the static
tionedby: waterlevel.

1. Blasting. When using explosives to increase or recover the(b) The disinfectant shall remain in the well for at leaisbdrs
yield of a well, the explosive chge shall beset at least 10 feet €xceptfor emegency situations, when water is needethout
belowthe bottom of the well casing pipe which shall be filled wit§lelay.A contact timeof at least 30 minutes shall be provided for
wateror sand. The work shall be performed understigervision €mergencsituations.
of a well driller by a blaster certified by department of commerce (c) A chlorine solution with a minimum of 100 mg/l of chlorine
accordingto the requirementsf ch. Comm 7. The well driller shallbe used to disinfect wells and well drilling equipment.
shall submita report of results of the blasting within 30 days fol (d) The disinfectant shall be prepared according tdcitew-

lowing blasting on a well construction report form. ing table:
Table B
Quarts sodium hypochlorite (common household bleach) Pounds dry calcium hypochlorite tablets per 100
NeededChlorine Concentration per 100 gallons of water (5% available chlorine) gallons of water (Approx. 70% available chlorine)
100 mgl/l 0.7 quarts 0.14# (approx. 3 0z.)
200 mgl/l 1.4 quarts 0.30# (approx. 5 0z.)
300 mgl/l 2.2 quarts 0.40# (approx. 7 0z.)
400 mg/l 2.9 quarts 0.50# (approx. 8 0z.)
500 mg/l 3.6 quarts 0.60# (approx. 10 0z.)

Note: mg/I means milligrams per liter (parts per million).
Volume of standing water in well2" diameter: 0.17 gallons per foot
4" diameter: 0.66 gallons per foot
5" diameter: 1.04 gallons per foot
6" diameter: 1.50 gallons per foot
8" diameter: 2.60 gallons per foot
(e) For batch chlorination, the entire water system shall be (6) BACTERIOLOGICAL WATER SAMPLES. (&) The well drillelor
thoroughly disinfected with a chlorine solution having a €onhisor her agent or the well constructor of a driven point well shall
centrationof atleast 500 mg/1 prepared according&bl€ B. The collecta water sample using the well drillgrwell constructds
volumeof chlorine solution shalbe equal to or greater than theor well ownefs pump, air-lift equipment or with a bailer from any
volumeof water standing in the well. The chlorine solution shattew or newly reconstructed, redeveloped or reconditioned- pota
be brought into contact with the entire inside of the well casirige well. If the well driller uses the well owner as an agent teo col
pipe by continuous circulation from the water system. A contaféict the water sample, the well driller shall provide the owner with
time of at least 12 hours shall be provided for the disinfectantan appropriate sample bottle and laboratory form. A sample shall
(5) FLusHing. Wells shall be thoroughlftushed after disin alsobe collected following any repair work that involves entry of
fection. Flushing and disinfection procedures may be performéige well for the purpose of installing, replacing or repairing equip
simultaneouslyexcept for batckchlorination procedures when mentlocated within the well. Theample shall be collected for
they shall be done separately coliform bacteriological analysis within 30 days following
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completion of the well or following completion of rehabilitationtamination.Driven point wells shall be constructed to meet the
or repair The well is completed when all operations that requifellowing requirements:

the use of drilling, driving or annulaspace sealing equipment (1) Thewell shall be located on the highest paintthe prem
havebeen_ completedt the well driller or well constructor is also jsesconsistent with the general layout and surroundings, 4f rea
the pump installerthe water sample may be collecfedowing — sonablypossible, as specified in s. NR 812.08 (1) (b) and as far
completion,disinfection and flushingf the pump installation. A removedas possible from all potential contamination sources, but
well driller or well constructor does not have to be licensed asifleast as far as the minimum separating distances required in s.
pumpinstallerto install a test pump for well development angyRr 812.08.

sampling. (2) Well casing pipe usefr driven point wells shall meet the
(b) The water sample shall be submitted to thigcdhsinstate requirementof s. NR 812.17.
laboratoryof hygiene or to &aboratory certified by DHSS under  (3) Thewell drive pipe shall extend 12 inches above the estab
Ch. HSS 165 to dO CO|IfOI’m baCter|O|Og|Ca| examination Of Watﬂghedground Sur‘face, pump house or bu”d'ng ﬂmrabove any
providingthe laboratory has an agreement i department for concreteor asphalt platfornsurrounding the well at or above the
sendingwater sample reports to the department within 30 daygtaplishedyround surface. In a floodfringe, the top of the well
aftercompletion of the analysis. The department recommends thge pipe shall terminate at least 2 feet above the regftoul
the Sample a|SO be analyzed for nitrate. The Cel’tl_fled Iaborat%)évation.Driven point We”s may not be Constructed in a ﬂ.ood
shall send a copy of each water sample analysis report to mgy_
departmenbn a form prescribed by the department. (4) Thediameter of the driven point well shall be selected and
(c) The well driller well constructor or pump installer shallthe expected depthonsidered so that the pump installation will
providethe well owner or the ownaragent with a copy of the lab meet the requirements of this chaptéior static water levels
oratorybacteriological analysis report within 10 dafshe well  deeperthan the lift of a shallow well pump, approximately 20 feet,
driller’s, We"_COﬂS_trUCtO’IS or pumpnstallel’s receipt of the labo awell drive p|pe diameter dlifient to accommodate the packer—
ratory bacteriological analysis report. jet assembly in the well shall be selected to allow pumping with
(7) WELL CONSTRUCTIONREPORTS. () The well drilenwho  adeep well pumpWhen the requirements of sub. (5) are met and
contractedo construct the well, the well driller who actually eonwhenthe use of a shallow well pump is possible the minimum
structedthe well, or the well constructor shall submit an originadiameterof the driven point well is T4 inches.
well construction report to the department and to the owner within (5) The well drive pipe, not including the screen, of a driven
30 daysfollowing the day the well was completed or reconpoint well shall extend to a depth of 25 feet or to a depth 10 feet
structed.A well construction report shall be submitted for anyselow the static water level in the well, whichever is greater
well deepening. A well is completed when all operatidre® (6 Driven point wells, when protected against freezing, may
requirethe use of drilling, drivingr annular space sealing equip pe installed with a protective outateeve below frost depth as
ment have been completed. #ell construction report is not shownin figure 18a. When installed in this manrtae top of the
requiredfor well screen replacement if the screen is set to a degiflularspace between the well atie protective sleeve shall be
notexceeding 5 feet abowe below the original screen depth-setgegledwatertight with a sanitary well seal.
ting. A well construction report is alsmt required for blasting or 7 b,y yinstallationsfor driven point wells shall be com
hydrofracturingwhen done within 30 days after original comple letedaccordin
h . gtos. NR 812.32.
tion of the well construction. Such work shall be reported on the
original well construction report or on a comf the original
report.An accurate and complete well construction report shall
submittedon a form prescribed by the department to:

1. Department of natural resources; and

(8) Whena well drive pipas removed to replace a well screen,
fhe replacement is new well construction and shall meet all the
requirementof this chapter
(9) Screenrselection for driven point wells is optionakcept
5 The well owner thatscreens having any lead content may not be used.
Note: The departmerg’address is.®. Box 7921, Madison, WI 53707 (10) Starte.r.dn”h0|.6.s not eXC.eedlng 10 feet degp may be con
(b) Well construction reportesturned to the well driller or well structedto facilitatedriving the pipe. If a starter drillhole is con
K - : structedthe annular spacghall be sealed according to the-per
constructor focompletion or when compliance with the Cons’truccussiondrilling methods specified ia. NR 812.13 (2) following

tion requirements ofhis chapter is questionable shall be resul% :

. N . > mpletion.An attempt shall be made to remove any temporar
mitted to the department within 15 days of receipt. The or'g'n?)ﬁterr)casing. If poss[i)ble the temporary outer cas?/ng sﬁall b){e
well construction report shall be resubmitted. Dry drillholes %moved !

unsuccessfulvells drilledin conjunction with well construction Ctorue : . :
andnot immediately abandonejd shall be reported on acesll terf'éséﬁg'mfféffé’ftﬁﬁai'é‘?fﬁfgf’ﬁ'é’@m’ fz-i-9L am. (4)and (). Regis
structionreport and on a well abandonment refamtn. The well ) ]
driller or well constructor shall ensure propebandonment NR 812.24 Dug type well design and construction.
accordingto s. NR 812.260f any drillhole constructed by the well Becausedug wells often pose a safefiazard and a threat to
driller or well constructor that is not intended to provide watergroundwaterquality, the department discourages their construc
(8) WELL CONDITIONING REPORTS. The well driller well tion. Dug wells may not be constructedthout written approval.
constructoror project supervisashall, within 30 days following Whenapproved, they shall be constructed to meet the following

any well blasting,hydrofracturing or chemical treatment opera'€duirements: ,

tion conducted under an approval, submit a report to the depart (1) CURBING WALL. The curbing wall of a dug well shall be

mentdetailing the methods used and results achieved. concreteor steel and watertight to a depth of at least 2 feet below
History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (2) (b) 1., (4) (a) thevernca_l zoneof contamination, but not Ies_s than 25 feet below

apfdg%), £5)é £6) (a) artl_d _(7)( z(é)i)( (i)ntr0-),-¢4) (e),Register Septemberl994, No. 465, the established ground surface. The curbing wall through the

eilr. —1-94; correctiom

¢) 1. made under s. 13.93 (2m) (b) 7., Stats., Regist ;
September] 996, No. 489: correction in (23) 1. made under s. 13.93 (2m) (b) 7_‘?htakeareasha|l be of adequate strength to withstand any external

Stats., RegisteMay, 2000, No. 533. "pressureo which it may be subjected and shall be seated firmly
enoughto prevent settling.
NR 812.23 Driven point (sand point) wells. Driven (a) Concrete curbing wall. The curbing wall shall be circular

pointwells are typically constructed in sandy soil ang#tis a high andat least 6 inches thick with concrete placed so as to be free
watertable. Groundwater in these areas is very susceptibleto cfsom voids. The concrete mixture shall conform to provisions of
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s.NR 812.20 (1). The curbing wall shak reinforced vertically operation.There may not be a construction joint withib feet of
and horizontally with 3/8-inch rods on 12-inch centers. Rodbe ground surface. Construction joints shall lbf rough and
shalllap 12 inches and be staggered, but the lap may not occustatllbe washed and brushed with neat cergenit before pour
constructionjoints. The curbing walkhould be poured in one ing of concrete is continued, if possible.

Pump base
support mounting
Concrete !
platform ~, 12" min] — Wellseal Ground surface
\:ﬁ o ?~ 0. 4 ;: 0. o S‘: 0\. :
NN ) NN
S R 3 23
Ev ([ENHIEYili=Y
R L
Steel casing pipe . —— -
5. — I
o - . Pump pipe between
e —. working-barrel and
~ ' pump-head same size
Weep hlole ' i~ as working-barrel
. T T ) T
‘B 3 N ’ <
Sand» | // )

|7
I _ﬂ'-— Drive point

|

<

Figure18a. Hand pump installation protected from frost with outer casing and drainback mechanism.

(b) Steelcurbing wall. A steel curbing wall shall have a thick  (e) Upper terminal. The curbing wall shall extend at least 12
nessof at least 1/4 inch thick and assembled with welded jointsichesabove the established ground surface. The groundizhall

(c) Curbing wall installation. The curbing wall shall be cen gradedup around the curbing wall to a height ofestst 6 inches
structedat the surface and carried down by excavating from tt@ovethe ground surface so surface water will flow away from the
interior. If wood formsare used on the exterior of a concrete curtwell.
ing wall, they shall be removed before the curbing is lowered. (2) Duc weLL cover. The cover of the well curbing shall be
Exteriorwood forms mayot be used below the ground surfacemadeof reinforced watertight concrete at least 5 inches thick and
Metal forms may be left in place. of a diameter laye enough to overlap the curbing wall by at least

(d) Annular opening. The openingetween the face of the 2 inches. A drip groove shall be provided within one inch of the
excavatiorand the curbing wall through the vertizahe of con outer edge of the underside of the codére cover shall be free
taminationshall be filled with clean clay slurry from joints. A pump installation access sleeve comprising a sec
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tion of steel well casing pipe conforming to s. NR 812.17 (2) shakrvicepipe from a pressure tank. The steel pipe sleeve shall be
beinstalled in the cover at thiene of pouring the concrete to fabri providedwith a one—piece top plate sanitary well seal, and
catethe cover and shall terminate at least 12 inches above the topf, An overflow pipe with a screened outlet that terminates at
of the coverThe top of the cover shall be sloped to drain awagast2 pipe diameters above the maximum water lavék dis

frpm the access sleeve. A manhple, if installed, shall be prOVid@ﬁbge point.

with a 4-inch high metaturb which shall be equipped with an 5 gyried dischage pipe from the spring, from a pump or any

overlappingmetal coverthe sidef which extend downward at seryicepipes from gressure tank shall be maintained under-posi
least1-1/2 inches. A tight joint shall be provided between the tqRe gauge pressure at all times.

of the curbing and the cover using a nontgtastic sealing com
pound.The manhole cover shall be locked or bolted in place {Re
prevententrance of water and to be safe from vandalism and agg)
dents.

(3) EQUIPMENT LOCATION. All pump piping, including the
pumpdischage or suction pipe, shall extend watertight throug
anaccess sleeve in the dug well cover

History: Cr. RegisterJanuary1991, No. 421, &éf2-1-91.

3. When the pump, pressure tank, or both, are installed above

spring outlet box, an insulated housing shall be provided for

st protection.

(c) The spring shall be capable of producing water that is con
inuouslyfree from coliform bacterial contamination and free of
ontaminantsn excess of the drinking water standards in s. NR

812.06.

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (1) and (2) (a) 1.,
. i RegisterSeptemberl994, No. 465, €f10-1-94.
NR 812.25 Springs. The unprotected nature springs

subjectsthem to wide fluctuations in water qualifjhe depart NR 812.26 Well and drillhole abandonment.
mentdiscourages their use as a source of potable .water (1) PurPosk. The permanent abandonment of unused or centam
(1) Springsvary from the standpoint of sources, locationgpatedwells or drillholes anshoncomplying water systems is an
surroundingland uses and elevation. Each spring considered forportantstep in the protection of the local groundwater quality
useas a source of potable water shall be evaluated by the-depéells, especially thoswith structural defects, may act as conduits
mentprior to use as potable source. Development of a spring dor the vertical movement of contamination from or near the
asource of potable water will lapproved only after a departmentgroundsurface to the groundwaterfoom one aquifer to another
evaluationand approval. The placement driving of a casing (2) CRITERIAFORABANDONMENT. (@) The owner shall perma
pipeinto an undeveloped spring in a location easily accessiblertently abandon a well oa drillhole under any of the following
the public regardless of the intended use of the spring water-is ptonditions unlesshe department approves the continued use of

hibited. thewell or drillhole:
(2) Water supplies using springs as a source of water shall 1. The well water igontaminated with biological agents, bac
meetthe following requirements: teriological,viral or parasitic, and 3 attempts at batch chlorination

(a) Location. 1. The area surrounding the spring to a distanéil to eliminate the problem,
of at least 100 feet lateralhnd 50 feet downgrade and the area 2. The well or drillhole poses a hazard to health or safety
immediatelyupslope from the spring to a point beyond ¢hest 3. The well or drillhole construction or well location does not
of the slope or to a distance of at least 200 feet upslope from gaenply with the minimum standards of this chaptar
spring,may not be used for any activitpcluding humarhabita 4. The well or drillhole has been taken out of service or has
tion, which may contaminate the spring. _ notbeen used for 3 or more yearsd is not needed by the owner
2. The spring outlet shall be at least 2 feet above the regiofxathe immediate future as a source of water for human corsump
flood water level. tion, sanitary purposes, commercial use or for stock watering. As
3. The spring water shafllow from an undeground source an alternative, the owner may temporarily abandon the well
having enoughoverburden so that a horizontal plane extendirgccordingto sub. (4).
backinto the slope of the hill 100 feet will la¢ least 25 feet below  (b) The department may require the owner to abandon a well
the ground surface. or drillhole under the following conditions:
4. The spring shalineet the distance separation requirements 1. The well water is contaminated with a substanexaeed
from potential contamination sources as specified in s. N&hceof the drinking water standards specified in s. NR 812.06

812.08. _ _ 2. The well was not constructed by tell owner or by a

(b) Construction. The spring outlet shall be completely prolicensedwell driller, or
tected against the entrance of surfaeeter runof, insects, 3. The well has been temporarily abandoned for 2 or more
rodentsand contaminants. years.

1. As depicted in figure 19, a poured concrete box structure(c) A well driller or well constructor shall abandon a well or
reinforcedwith 3/8 inch bars each way shall be constructed tgillnole, which heor she constructed or reconstructed, under the
housethe spring outlet. This spring box shall meetftiiwing  following conditions except when the department approves the
minimum construction requirements: continueduse of the well or drillhole:

a. Five-inch thick walls and roof with neracks or holes, 1. The well construction or well location does not comply
exceptfor the overflow pipe in the wall and the access openinggth the minimumstandards of this chapter at the time the well
in the roof, _ ~ wasconstructed, or

b. A width of 4 feet, with a 24-square foot cross section, 2. The drillhole is an unsuccessful attempt to construct or

c. A 20-inch diameter roundyr a 20-inch square accesgeconstruct well.
openingin theroof with a 4—inch thick concrete curbing wall that (d) The department may requiagy person who has aban
extends8 inches above the roof, donedawell not in compliance with this section to return and take

d. An overlapping, tight-fitting, shoebox-type coweith correctiveaction so that the well is abandoned by him or her in
4-inchhigh skirted sides, construct&édm welded sheet steel, to complying manner
coverthe access opening, (3) REQUIREMENTSFOR WELLS REMOVED FROM SERVICE. Any

e. A 4-inch diameter or Iger steebipe sleeve, comprising well or drillhole removed from service shall be properly aban
a section ofwell casing pipe conforming to s. NR 812.17 (2ponedaccording to the criteria and procedures in this section
extendingthrough the roof to a point at least 12 inches above thrceptas exempted by s. NR 123.23 (3) (cpgrthe department.
roof for the passage of the pump suction and digehpipe or a Any well or drillhole removed from service shall be properly
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abandonedrior to any demolition or construction work on thebe temporarily abandoned shall méle¢ minimum requirements
property.A well driller or well constructor who removes a wellof this chapter andhallbe able to produce a bacteriological safe
from service shall inform the well owner that the departmemiatersample if the well is potable. When a well is temporarily
requiresthat any well removed from servibe permanently aban abandonedthe owner shall notify the departmenb. fEmporarily
donedaccording to the requirements of this section. A well drilletbandora well, the top of the well casing pipe shall be sealed with
or well constructor shall report any wélk or she removes from a watertight cap threaded onto the top of the well casing pipe or
serviceon the well constructioreport for any replacement well drive pipe or with a steel plate welded watertight to the top of the
heor she constructs on the property well casing pipe. If the pump or weleal is watertight, the pump

(4) TEMPORARY ABANDONMENT REQUIREMENTS. Any well to  maybe left in place.
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Figure19. Specifications for spring boxes.

(5) WELL ORDRILLHOLE CASING PIPE. The well casing pipe or  (b) The well casingipe may be removed from a well or drill
drillhole casing pipe shall be left in place when a well or drillholaole aspart of reconstruction ordered or requested by the depart
is permanently abandoned, except under(aar(b), (c), (d) or () ment.The well casing pipe may only be reinstalled on the same
andonly if the well or drillhole is sealed as the well casing pippropertyif the reconstruction takes place within 1@4ys of the

is pulled; and if any concrete or neat cement gtioat settles in - original construction,
the drillhole is replaced. (c) The well casing pipe may be removed from a dewatering

(a) The well casing pipe may bemoved from a dry drillhole well or a drillhole. Such well casing pipe may only be reused for
andreinstalled in a well on the same property within 30 days dewateringwells.
original drillhole construction,
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(d) The well casing pipe may be removed from a recently cobefilled with neatcement grout which may be poured or pumped
structedwell or drillhole and reused if the well casing pipe islownthe drive pipe or drillhole. The use of a conductor pipe is not
inspectedand approved fareuse by a department representativeequired.The drive pipe and screen may be removed before-place

(e) The well casing pipe may be removed from a wedl dril-  mentof the grout if the total well depth is 25 feet or less.
holeif the well ordrillhole is completely filled with the abandon 2. ‘Filling wells and drillholes’. VElls and drillholes com
mentmaterial before the well casing pipe is pulled. pletedin bedrock formations shall be completely filled from the

(6) PRE-ABANDONMENT REQUIREMENTS. (@) All debris, bottomup with neat cement grout, concrete grout, concrete or
pumps, piping, ungrouted liner pipe and any other obstructioapprovedoentonite chips as provided in subd. 3. As an alternative
knownto be in the well or drillhole shall bemoved if possible for uncontaminated bedrock wells and drillholes deeper than 250
before the well or drillhole is permanently abandoned. feet, chlorinated, sand—free pea gravel may be used to fill the well

(b) In a badly fractured or highly permeable geologic former drillhole from the bottom up to th#50—foot depth provided
tion sodium bentonite drilling mud may be circulated in the-drilthatfor wells ordrillholes extending through more than one-geo
holeor in the well prior to permanent abandonment procedures krgic formation, a neat cement grout, concrete or bentonite chip
undertaken. plug at least 40 feet thick is placed at the contact surface between

(c) The sealing material to be used in permanently abandoniRi§ 2djacent geologic formations. When pea gravel is used for this
awell or drillnole between 24 inches and 30 inches diameter alternative jt maybe poured without the use of a conductor pipe
shallbe placed through a conductor (tremie) p|pe or by means%f)v|qedthe well is Squnded at 50—foot intervals to ensure that
adump bailer except wheapproved chipped bentonite is usedoridging of the gravel in the well does not occur

Conductor(tremie) pipe used shall be any of the following: 3. ‘Use of bentonite chips’Approved slow—hydrating ben
1. Metal pipe, tonite chips may be used to fill botmconsolidated formation and
2. Rubber—coveretose reinforced with braided fiber or steePedrockwells and drillholes bysing instructions provided by the
andrated for at least 300 psi, or departmentvith the following restrictions:

3. For use at depths less than T86t, thermoplastic pipe a. For wells andirillholes 4—inch diameter and ¢ar the total
ratedfor at least 100 psi including: depthmay not be deeper than 500 feet and the number of feet of
a. Polyvinyl chloride (PVC) standing water in thevell or drillhole may not be more than 350

b. Chlorinated polyvinyl chloride (CPVC) feet. As an alternative for uncontaminated wells and drillholes

deeperthan 250 feet, chlorinated, sand-free pea gravel may be
c. Polyethylene (PE), usedito fill the well or drillhole from the bottom up to the 250~foot
d. Polybutylene (PB), and depthprovided that for wells or drillholesxtending through more
e. Acrylonitrile butadiene styrene (ABS). thanone geologic formation, a bentonite chip plug at least 40 feet
(d) The bottom end of the conductor pipe shall be sufpeder thick is placed at the contact surfaces betwiberadjacent geo
in the sealing material at all times. A conductor pipe shalll@so logic formations. When pea gravel is used for this alternative,
usedfor wells or drillholes greater than 30 inchieddiameter if maybe poured without the use of a conductor pipe provided the
waterremains trapped above the sealing material as it is applieell is sounded at 50-foot intervals to ensure that bridging of the
(e) The flow from a flowing well or drillhole shall beduced gravelin the well does not occur

asmuch as possible with a packby extending the wettasing ~ b. Notallowed for wells and drillholes less than 4—inch diam
pipe, or by other approved means including those depicted-in figter,and
ures20 to 22 before it is permanently abandoned. c. Not allowed for any welbr drillhole filled with drilling

() Abandonment of wells or drillholes with inadequate groupnud or bentonite slurry
ing or sealing of the annular space outside the well casing pipe 4. 'Dug and bored wells'. a. Dug or bored wells shall have

shall be performed to ensure complete sealing of the ann L :
: oy X cover removed and the top 5 feet of curbing or concrete wall
spaceTechniquesare situation dependent and may include fea moved Rock curbing may bepcaved into the dricI]IhoIe as the well

ing a new annular space outsitie well casing pipe, use of pres is being sealed onlif done in a manner t P
. X : . o prevent bridging. The
suregrouting methqu or perforation of the well casing pIpe. | sr?all be fiIIedyusing;Iean clay or siIFz, clean natgi;vegsoil,
(9) The well casing pipe and abandonment material may-be tQEBprovedchipped bentonite, concrete, concrete (sand—-cement)

minatedas much as 3 feet below the ground surface or to a degify;or neat cement grout if construciedinconsolidated forma
below any future building foundation at the time of permaneni; s

ndonment. . .
ab%)dcl’:ERSANENTABANDONMENT METHODS AND MATERIALS. (a) b. Dug wells and drillholes constructed partially or eom
; ' letely into bedrock shall be filled with neat cement grout,-con
Methods. Once obstructions have been removed from a well grrete(sand—cement) groutoncrete or approved chipped berton

; h i Ite to a point at least 2 feet above the top of the bedrock. The
bottomup, with the materials specified in this paragraph atdeT : ; :
C with the use of a conductor (tremie) pipe, except where the {igﬂamdemf the well or drillhole may be abandoned using any of
t

of a conductor pipe is specifically exempted, by using one of materials listed in subd. 4 a
following methods: c. Dug or bored wells 18 inches in diameter and smaller shall

1. “Wells and drillholes completed in unconsolidated forma€ filled by means of a conductor (tremie) pipe, except when ben
tions'. a. Drilled wells and drillholes or driven—point wells 2-1/20nite chips are used as specifiedsirbd. 3. or when clean clay or
inchesor lager in diameter in unconsolidated formations shall It or cleannative soil is used and the dug or bored well is 25 feet
filled with neat cement grout, concrete (sand-cement) grout, c&i$ePOr 1€ss. S
crete,or with clay or a sodium bentonite—water-sand slurry with 5. ‘Well pits’. When a well terminating ingit is abandoned,
amud weight of at leastl1pounds per galloor as in subd. 3. the pit shall also be abandoned except when the gisubsurface
When clay or sodium bentonite—water—sand slurry is used, tRgmproom(alcove) adjoining a basement. Pstsall be aban
slurry shall have a sand content of at least 10%, but not more tigmedby perforating the flogiknocking out one wall and filling
25% by volume of the slurry and at least the top 5 feet shall Bee pit with clean native soil less permeable than the soil surround
filled with neat cement grout, concrete (sand—cement) grout, cég the pit.
creteor approved chipped bentonite. 6. ‘Non-pressure conduits’. Wherells having non-pres

b. Driven—point wells and drillholes less than or equal f&:2- sure conduits are abandoned and filled, the basesnenof the
inchesin diameter completed in unconsolidated formations shabnduitshall be permanentlsealed with a watertight cap or seal.

adrillhole, it shall be permanently abandoned by filling, from th
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Figure20. Inflatable packer method for permanently abandoning a flowing well.
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Figure21. Method for reducing flow in a flowing well by extending the well casing pipe before permanently abandoning the well.
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Figure22. Method for reducing flow in a flowing well by first adding gravel to the bottom before permanently abandoning the well.
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ACCEPTABLE MA TERIALS AND METHODS FOR WELL ABANDONMENT
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NR 812.26 WISCONSINADMINISTRATIVE CODE 178

(b) Materials. 1. Neat cement grout, concrete (sand—-cement) (6) SAMPLING AND REPORTING REQUIREMENTS. The pump
grout, clay slurry or sodium bentonite slurry as described in s. NRstaller,or his or her agent, or the person who installed the pump,
812.20(1) or approved chipped bentonite shall be used to pernshall collect a water sample from a potable well within 30 days fol
nently abandon wells and drillholes where the use of such matdawing completion of the original pumipstallation and thereafter
als are required in this section. Powdered bentonite may be addegtimethe well is entered for the purpose of installing, replacing
to neat cement grout up to a ratio of 5 pounds of bentonite memrepairing any equipment located within the well, and shall have
94-poundbag of cement. the sample analyzed for coliform bacteria at a lab certified by the

2. Concrete shall consisf a mixture of cement, watesand, DHSSfor bacteriological analysis of drinking water provided the
and gravel in the proportion of one bag Portland cement (9i@boratoryhas an agreementith the department for sending
pounds)(ASTM C 150, Jpe | or API-10A, Class A), an equal water sa}mple reports to the department within 30 days after
measureof sand and an equal measure of gravel, by weight or @ympletionof the analysis. The department recommends that the
volume,and not more than 6 gallons of watis an alternative, Samplealso be analyzefr nitrate. The pump installer may desig
acommercially prepared mixay be used providing the mix haghatethe ownerthe property lessee or any other person the pump
atleast 6bags of cement per cubic yard. The gravel size may rigstallerchooses taesignate to collect the sample and have it ana
exceedl/3 of the inside diametef the conductor (tremie) pipe lyzed. The water sample result shall be furnished to the owner
usedfor the well abandonment. within 10 days of the receipt of the result by the pump installer

(8) ABANDONMENT REPORTS. An abandonment report sha# (7) NOTIFICATION OF CONTAMINATED WELLS. Pump installers
filed with the department withiB0 days after the well or drillhole shallnotify a well owner if the pump installer becomes aware that
is abandoned. The abandonment report shall be filed by the perdivater from the well contains contaminants in excess of the pri
performingthe abandonment on forms provided by the depafhary drinking water standards in ch. NR 809.
mentand shall include a complete detaitiscription of location (8) BACTERIOLOGICALLY UNSAFE WELLS. The pump installer
of the well, method of sealing, construction and geologic featureballreturn tothe well site to attempt to correct a problem with a
if known. Wll drillers, wellconstructors and pump installers shalpotablewell that produces bacteriologically unsafe waidre
reportto the department any unused or unabandoned wellspampinstaller shall return within 90 days after the pump installa
drillholes of which they have knowledge. tion is completed or 30 days after the pump is placed into service,

History: Cr. RegisterJanuary1991, No. 421, &f2-1-91; am. (2) (a) 4., (3), (6) whicheveris longer If noncomplyinginstallation or disinfection
(e, D @0 )1 b2 3 e2edad 5 3 505 (@4 wasno the cause ahe problem, a fee may be ched by the
pumpinstaller for any corrective work.

Subchapterlll — Requir ements for New Pump 9) Potabllewater supplies shall be proteg:tecpre\{ent back-
Installations and Water Treatment flow, back-siphonage and cross—connectiansording to the
requirementsn s. Comm 82.41.

NR 81227 Pumpinstaller requirements. (1) LICENSE  of1Sion, Cc Regsiorlanuendons, ho, 124, 21 ok . @, (1600
REQUIREMENT. Pump installers shall hold a validis®onsin unders. 13.93 (2m) (b) 7., Stats., Regis®eptemberL996, No. 489
license.A master plumber licensed under dH5, Stats., may
install a pressure tankithout a pump installers license. The name NR 812.28 Pump and supply pipe. Pump dischae and
andlicense number ahe pump installer or pump installer firmsupplypiping shall conform to the specificationssinNR 812.17
shall be identified on the pump installation truck and similafor steel pipe or shall conform to the requirements in the “Pipe and
equipmentTheidentification shall be at least 2 inches in heighfubing for water services and private water mains” table in ch.
with at least 1/4 inch wide brush stroke. The identification sh&llomm84, except thatype M copper pipe may not be installed
havea sharp color contrastith the background on which it is undergroundPipe used for year—round installations shall be pro
applied.The identification shall remain legible. tectedfrom freezing. Lead—based solder for pipe connecticengs

(2) LOCATION REQUIREMENT. Except when thereporting Not be used. The department recommends that galvapipeabt
requirement®f s. NR 812.04 (2) areomplied with, a pump may beused when the water quality is known to be corrosive. Limita
not be installed, replaced or serviced in a well thabtproperly  tions on the use of plastic pipe are found in ch. Comniitic
located according to the minimum location and separatioPiPemay not be used for buried pipe in soils known todeam
requirementsn effect at the time of construction and: natedwith volatile oganic chemicals. Plastic pipe may be used as

(a) According to theninimum location requirements infeét  droP Pipe installed within a well or for disctger pipingbetween
atthe time of installation of any potentizurce of contamination, € Well and the building served, provided it meets ch. Comm 84
if the source was installed more recertly standardsand has aninimum pressure rating of 150 pounds per

(b) According to the minimum location requirements of s Nélquarench. When plastic pipe extends through the seal of a well
812.08 9 q : ith an above—ground disclug, the portion of the plastic pipe

e . . extendingabove—ground from the wedhall be protected from the

(3) Prrs. Existing pits and subsurface pumprooms shall-congyniightor the plastic pipe used shall be of tfee with inhibitors
ply with the conditions of a department approval to construct tRcommendedor use in direct sunlight.
pit or to the minimum standards of s. NR 812.42 (2). Note: The department recommends the installation of torque arresters on the drop

(4) PITLESSADAPTERSAND UNITS. Pump installers or personsPiP‘?fft’(’);lfbg’regg;'iigi;‘;ﬁiéwlggl No. 421, 6i2-1-01; am. RegisigBeptem
installing pumps shall use approved pitless adapters and p'tl@9§§994,'No: 465, 8/10-1-94orrections made under s, 13.93 (2m) (bpTats.,

unitsto make subsurface connection to wells as spedifiedNR  RegisterMay, 2000, No. 533.
812.31.

(5) DISINFECTION AND WELL SEALS. The pump installer shall  NR 812.29 Height of finished well.  For wells con
disinfectany potable well and water system according. NR structedafter February 1, 1991, the pump installation shall be

. . . completedsuch that the watertight well casing pipe for all wells,
812.22(4) and (5)upon completion of the original pump installa exceptthose located in a floodplain, shall terminate at least 12

tion and thereafter anytime the well is entered for the purpbse: :

; : ; - - > Finchesabove the established ground surface, above a pumphouse
installing, replacing or repairing any equipment located within the ", jiging floor or above an;? concrete or asphalt platpformpsur
well. - Following disinfection, the disinfectant shall be flusheg, ngingthe well casing. For wells in floodplains, the top efel
accordingto s. NR 812.22 (5). The disinfectiand flushing shall sha||terminate at least feet above the regional flood elevation.

be completed before the system is placed into service. The pupigs may not be installed in a floodplain. Approval shall be
installer shall seal or cover theell with an approved vermin— gptainedfor termination of a well in a pit.

pI’OOf cap or seal. History: Cr. RegisterJanuary1991, No. 421, &éf2-1-91.
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NR 812.30 Vermin-proof well caps and seals. (2) GENERAL REQUIREMENTS. (@) A pitless subsurface pipe
(1) REQUIREMENTSAND DEPARTMENT APPROVAL CRITERIA. New connectiorto a well casing pipe shall be made withagoproved
wells shall be sealedr covered with an approved weather andeld—on,clamp-on or bolt-on pitless adapter or an approved
vermin—proofcompression type well cap or seal installed on or factory—assemblegitlessunit. Approved weld—on adapters or
the top of the well casing pipe. Examples are depicted in figurapprovedpitless units shall be welded or threadethtowell cas
23and 24. All well cap or seal approvals shall be based on materg pipe according teub. (3) or (4). All welding shall be per
als of construction, method of venting fexftiveness of gasket, formed in accordance with 8iR 812.18. An approved clamp-on
easeof removal for inspection of the inside of the well and methaat bolt-on pitless adapter may oflig installed for a well that will
of attachment to the well casing pipe. Stud bolts are preferred. Beevea single family residence. An approved clamp-on or bolt-on
nuts and bolts shall be made of material such that corrosionadaptermay only be installedy a pump installerit shall be
minimized.A list of approved models is availalitem the depast installedaccording to any approval conditions and according to

ment. the manufacturés instructions.
Note: Requirements for vermin—proof caps and seals for existing wells are listedNote: The Department wilieevaluate the ffctiveness of clamp—-on and bolt-on
ins. NR 812.42 (8). adaptersover time and may requestformation from pump installers concerning

(2) WELL SEALTYPE. When a sanitary well seal is used to Cové?cationof installations, manufacturername and model number
the upper well terminal, it shall have a one—piece top plate. A split (P) The inside diameter of a pitless unit may not be smaller than
top plate seal may not be installed unless gnclosed in a sub € inside diameter of the wetiasing pipe. No part of a pitless
stantial, permanent weather-proof shelter meeting résguire ~ adaptemay extend into the inside of the well casing pipe so that
mentsof s. NR 812.40. settingor removal of the pump, pump piping or otlegpurte

(3) WELL venT. A screened downward facingell vent or nanceis lmbpede_d. ddi hall b idefbr all school
othervent shall be provided for the well cap or seal for all drilled_(€) An above-ground discige shall be providefbr all schoo
wells except when the well is a flowing well and the well heagindhigh capacity wells except that an approved pitless it or
mustbe maintained watertighthe well vent pipe or vent opening @PProvedweld-on pitlessdapter may be installed if the welded
shall provide at leas.25 square inches of open area, excludi threaded jointsre pressure tested for leakage as depicted-in fig:
thearea occupied by the material of the screent Wipes extend | ©29 or by a comparable testing procedure. The adapter or unit
ing above the well casing pipe shall terminata townward fac joints shall be tested and proven watertightler a pressure of not
ing bend and shall be screened. Screens shall be matefal lessthan 14 psig. The pressure shall be maintained for at least 30

not easily corroded and shall be firmly seated in the vent openilﬁ]‘%‘.nmgs'f-r hept)un;_p installtﬁr fha(lj' notifty thetdepalrtment at Ieas_tt 24
Vent openings incorporated as past the underside of an oursbeloretesting, So that a department empioyee may withess

approvedwell cap or seal are allowed. the test. _ hall ded f I
(4) HoLb-powN DEVICE. Well caps or seals may not be usejlI (d) An above-ground disctge shall be provided for crysial

asa hold-down device to prevent submersible pump digeha ne (granite) bedrock wells approved for installation of 25 or less

P ; : . ; feet of well casing pipe. When installing the above—ground dis
piping from coming of a pitless adapter or unit. A locking clamp : .

L : arge the required neat cement grout surrounding the well cas
or other similar approved device may be used to hold the subm 3 pipe may not be removed.

ible pump dischage pipe in place.
5p CgNDUIT :g)R FI;LFI)ECTRIEAL CABLE. Pump electrical cable (3) PATLESSUNIT CONNECTIONSTO STEELWELL CASINGPIPE. (a)
shrflll)be protected in a metal or plastib condSit The corhaitl Whena well casing pipe is not terminated at the desired depth for
A . X the installation of an approved factory assembled pitless unit, the
be threaded tightly into the well cap or seal or shall be sealedv{}%” casing pipe shall gg cutfatt the dyesired heightl,oand the- pit

anequivalentmannerlf the electrical wires are buried beside th -
well, the bottom of the conduit shall extend 3 feet below tggss unit may be welded or threaded and coupled to the top of the

groundsurface, platfornor floor and shall be sealed watertight. ell casing pipe by one of the following methods:

If the conduit extends from the well seal to a basement, the en of%]' Cuttinfg ﬁf theI\INeII casing pip;‘;%gareﬁrogidin? 3 be\(/jelf
the conduit shall be sealéd a watertight, vermin—proof manner 0" the top of the well casing pipe anelding the beveled end o

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (1), (3) and (5), the unit to the beveled end of the well casing pip?' . .
Register SeptemberL994, No. 465, &f10-1-94. 2. Cutting threads on the top of the well casing pipe with a
pipe die and threading full-standard recessed coupling water
NR 812.31 Pitless adapters and pitless units. Pump tightto the threaded end of the unit and to the top of the well casing
installersor persons installing pumps shall use pitless adapterspipe.
pitlessunits approvedby the department to make subsurface con 3. Weldinga pipe nipple, having threads on one end, beveled
nectionsto wells. Nonpressure conduits may not be used, unlessthe other end and meeting the requirements of s. NR 812.17 (2),
a variance is granted by the department. to the cut oftop beveled end of the well casipipe and threading
Note: In areas especially prone to lightning strikes to wells hasuignersible g full-length standard recessed coupling watertightthe
E(L)Jrrﬂﬁttshe department will grant variances to the prohibition against nonpress“ﬁ,ea.de(bnd of the unit and to th_e nip_ple. The top of the well cas
(1) DEPARTMENT APPROVAL CRITERIA. The design criteria on ing pipe and the bottom of the pipe nipple to be weitealboth :
Hgvebeveled ends. If the pitless unit has female threads, the unit

which pitless adapter or pitless unit approvals are based inclu . . i
but are not limited to, materials of construction, thickness of pi dy be threadedatertight directly to the threaded end of the nip

or tubing, thicknessf other component parts, method of fabricaP'®- .

tion, method of connection and the integrity of the seal to the we|| 4- Reaming out the threads of a full standard recessed cou
casingpipe. The department may require additional standards 695_@‘9' at least 1/3 the length of the coupling, and welding the cou
tests, including minimum pressure test performance, that Pling to the top of the cut—bfvell casing pipe with a fillet weld
departmentieems necessary to demonstrate the sanitary integffythe inside or the outside contact surface of the coupling.

of any adapter or unit submitted for department approval. A list (0) When installing an approved factory assembled pitless
of approvedmodels is available from the department. Pitleg#nit, the following restrictions shall be followed:

receivertanks, factory—assembled pitlagsts, both short and full 1. The threaded lower end of a pitless unit may not be welded
lengthmodels are depicted in figures 25 to 28. to the cut—of end of a well casing pipe.
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Figure23. Examples of sanitary well seals.
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shallbe threaded onto the pitless unit before it is solvent cemented
to the top of the thermoplastic well casing pipe. This is depicted

Steel cover plate with skirted sides in Figure 31.

(b) Only approved lubricant specifically intended for use with
thermoplastiowell casing pipe may be used with threaded cou
plingsused for pitless units and pitless adapters. A threaded joint

Welded shallbetightened no more than one full turn using a strap wrench.

(c) Threaded couplings may only be used for installation of pit

/~Set screw lessunits or pitless adapters after placementhefwell casing
pipe.
l @ & W~ ﬁ"mdp"a,ff:: for (d) The portion of the wettasing pipe above a short length pit
£ ;§ lessunit shall be steel or thermoplastic well casing pipe meeting
E a N ot the requirements of s. NR 812.17.
= 5 Compressible gaske (e) When thermoplastic well casing pipe is extended above the
5 depthof the buried pump disclge line, the thermoplastic pipe
% Ground surface shall be contained in a pumphouse or in an oversizedppeel
§\ A W extendingfrom below the frost depth to the top of the thermeplas
tic pipe.
Steel well casing () A permanent tag bearing the message “plasticemsihg
Lé / pipe” shall be attached to the top of the well.

(5) PITLESS RECEIVER TANKS. Pitless receiver units shall be
approvedby the department.

(a) Steel buried tanks that are part of an approved pitless unit

shallhave a minimum wall thickness of 1/4-inch and shalle
an identifying seal, label or plate showing the manufactsirer
nameand model number

(b) An approval shall be obtained fibre installation of a bur
ied pitless receiver tankaving a gross volume greater than 1,000
gallons.

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (intro.), (1), (2)
(a), (b) and (d){(3) (a) 3., (5) (a) and Figure 28, 5) (intro.), RegisterSeptember
1994,No. 465, ef 10-1-94.

Well seal with expandable rubber gasket

Screened well vent

NR 812.32 Pumps. (1) GENERAL PUMP INSTALLATION

REQUIREMENTS. (&) The installation of pumps shall be planned and

carriedout so the pump will be:

Condult pipe for 1. Installed so it and its surroundings are in a sanitary eondi

0 /-pump wiring tion;

N - 'Q 2. Properly sized so as to provide the volume of water neces
sary,where obtainable, for an adequate water supply;

3. Designed taneet the well characteristics and not exceed
theyield of the well except when the available aquifer is low pro
ducing;

Ground suriacs 4. Installed for operation without priming or breaking-suc

he———12"" min.———»

Pump drop pipe

tion;
Steel well casing 5. Installed in such manner asgmvide adequate protection

againstcontamination of the water supply from any surface or
subsurfacesources.

} 6. Installed in a manner so that it is accessible for mainte
nance repair and removal.
(b) Pump motor lubricant or coolant oil shall be USDA or FDA
Figure24. Well seals for high capacity wells with submersible pumps. approvedfood contact grade formulations.

2. The threaded ends of a short model, factory—assembled pitote: Such formulations are usually based on National Formuterite food
lessunit may not be welded to the top of a cutveéll casingpipe grademineral oil or inhibited propylene glycol with FDA approved components.
nor to the section of riser pipe extending from the unit to ground (c) Every pump shall be installed with an above-ground dis
grade,except that the unit may be welded to the citwefl cas  chargesuch as depicted in figure 32, an approved subsurface pit
ing pipe and to the riser pipe if the endshef unit, the well casing lessadapter or pitless unit such as depicted in figure 33 or an
pipe, and the riser pipe are cut and beveled accordimgr (a) approvedsubsurface well casing pipe connection.

1. (d) When water is pumped or flows to disgminto a body

3. Factory—assembled pitless units, including thfzdmi- of water the end of the dischge pipe shall bextended at least
catedwith pitless receiver tanks, may not be connected to the w2lpipe diameters above the highest elevation of the water
casingpipe by means of a compressible joint. (2) OFF-SETPUMP INSTALLATIONS. (a) Buried suction pipes.

(4) PITLESSUNIT AND PITLESSADAPTER CONNECTIONSTOTHER- 1. Buried suction pipes shall be enclosed in a pressurized conduit
MOPLASTIC WELL CASING PIPE. (&) Steel weltasing pipe, pitless andthe annular space between the 2 pipes shall be maintained
unitsor pitless adapters may not be welded after they are attacbhader system water pressueg all times provided by a pipe
to thermoplastic well casing pipe. The thermoplasticipling extendingfrom the pump watertight to the conduit.

—
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Note: In areas especially prone to lightning strikes to wells hasirmersible e laid according to the sewer separation requirements of s. NR
pumps,the department will grant variances to the prohibition against nonpressiggg o 32(4)

conduits. . . . . Note: A well casing pipe nipple, 1/2 threaded-1/2 beveled may be used in lieu of
2. When a suction pipe crosses a setter suction pipe shall afull pipe coupling.

Above grade
entry into
building served

Service

Sampling

g ,/qucei‘
¥

1
S

Lmin,

Ground i
surface \/\ 3

Below grade
entry into
building served

Approved type

)
L
>
3
7
pitless receiver tank ’

ampling

S
/f‘auce?‘

I
\:
Foundation
wal/ ——
Submersible
[ pump

Figure 25. Pump installation for a well with a pitless receiver tank. (For acceptable procedures for connection of the unit to the well casing pipe see s. NR 812.31 (3)).
3. Pressure conduits may terminate at the enchofizontal apump is replaced and set to a greater depth in a well, an attempt
pipe entering a basement. Any unburied pump suction pipe in thigall be made to ascertain the well construction so this require
basementot enclosed in a pressurized conduit shall be at leaséntcan be madélhe pump shall provide an adequate quantity
onefoot above the basement flodr pressure (box) elbow may of water where obtainable, for the intended purpose of the well.
be used to extend the pressurized contluia point above the Note: The department may grant variances to the 5-foot requirement of this sub

basemenfloor. Pressure (box) elbows may be buried. sectionin low permeabilitylow yielding formations.
(4) BURIED DISCHARGE LINES FROM SUBMERSIBLE PUMPS. (@)

4. A shallow well pump shall disclge to a seal-cross fitting paqq rerequirements Buried dischage lines from submersible
beforebeing connected to a pressure tank. A control valvenoy 1, ;1\ heshall meet the requirements of s. NR 812.28 and shall be
beinstalled inthe dischage pipe between the pump and the sealsaintainedunder system pressure at all times. Check valves may

crossfitti.ng. _ o notbe placed in the pump discharpipe beyond a buried section
5. Figures 34 t@6 depict dset pumps with pitless adaptersof pipe between a well and a pressiarek. The check valves shall
andpressure conduits. be located at théop of the submersible pump, or in that portion

(b) Pump height.The department recommends thatghenp  of the dischage pipebefore it becomes buried, or on the spool of
impeller or cylinder for ofset pumps be located at an elevatio@napproved spool-type pitless unit.
abovethe established ground surface but shall be located at an(b) Separation fom sewers.l. When a water disclg® line
elevationnot subject to flooding and at least one foot above tloeosses sanitary sewethe water dischge line piping within 10
basemenbr pit floor. feetof the point of crossing shall be installed:

(3) Pump INTAKE SETTING. When a well is constructed in an  a. Atan elevation at least 12 inches above the top of the sewer
unconsolidatedormation, the pumjntake shall be set at least 5measuredrom the bottom of the water line; or
feetabove the bottom of the well casing pipe or drive pipe casing b. At leastl8 inches below the bottom of the sewer measured
or above the top of the screen. This is depicted in figure 37. WHeom the top of the water line; or
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c. Within a waterproof sleeve made of materials as specified (b) Lineshaft turbine pumpsl. General sealingquirements.
for sanitary building sewers in ch. Comm 84. Lineshaftturbine pumps shall be mounted on the well or over the
2. When a water dischge line extends parallel or roughlywell casing pipe on a pump platform or well casing pipe flange so
parallelwith a sewerthe watedischage line shall be separatedasto effectively seal the top of the well. Any opening through the

a minimum distance from the sewer as follows: pumpdischage head shall be sealed watertight.

a. Water dischage lines 2 1/2 inches in diameter dagjer 2. Specific sealing requirements. The disgkanead for a_
shallbe separated at least 8 feet horizontally from a sanitary,seviseshaftturbine pump may be installed over the well casing pipe
measuredrom center to center of the 2 pipes. underthe following conditions:

b. Except as provided in subd. 2. c., water disgphdines 2 a. A minimum 12 inch high concrete purptatform shall be
inchesor smaller in diameter shall be separated at least 30 inchesiredsurrounding the well casing pipe. Thell casing pipe
horizontallyfrom a sanitary sewemeasured from center to centeshall project at least one inch up irttee pump dischge head as
of the 2 pipes. depictedin figure 38A.

c. Water dischage lines 2 inches in diameter and smaller may

beinstalled less than 30 inches horizontally separated freenia
tary sewer if the bottom of the water disajpatineis installed at I
least12 inches above the sewekcept that portion of the water

dischargdine within 5 feet of the point where the line entirs

building may be less than 12 inches above the sewer
d. A water dischage line shall be separated from a storm
[ ~———

sewerby at least 6 inches.

(5) PUMPSLOCATED BESIDEOR OVER THE WELL. (a) Shallow— |
well suction pumps, deep-well piston pungsl deep-well jet '
pumps. When the pump unit does nofegftively seal the top of
the well casing pipe and the well pursgction pipe or jet pump
piping emeges from the top, a threaded fitting or an approved
type seal with expandable rubber or neoprene gasket shall be pro
vided between the well casing pipe and the well pump suction pipe

or jet pump piping.

Approved
well seal

Pipe cap

Ground surface

L -
2 P n
[4’ /_w:rl:r‘:as?:;

Optional
locking \

device

Approved
spool type_\

adapter

Figure27. Non-spool type pitless units. (For acceptable procedures for connection
of the units to the well casing pipe see s. NR 812.31 (3)).

b. If the pump dischae head does not have enough recess to
extenddown over the well casing pipe at least one inch, a cast iron
or steel subbase sanitary ring at leastinale thick shall be bolted
to the base of the disclggrhead and installed surrounding the
well casing pipe. A compressible neoprene gasket shall be
installedbetween the bag# the dischage head and the sanitary
ring or subbase unless the metal surfaces are machined. This is
depictedin figure 38L. As an alternative a flange may be welded
to the top of the well casing pipe as depicted in figure 38C.

c. If a concrete pump platform is not to be poured surrounding
the well casing pipe, a steel flange shallveelded watertight to
thetop of the well casing pipe. The base of the digghbead shalll

Figure26. Factory—assembled spool pitless unit installation. (For acceptable D€ boIted to the casing flange and a compressible neoprene gasket
procedures for connection of the unit to the well casing pipe see s. NR 812.31 (8})all be installed between the 2. This is depicted in figure 38D.

R
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d. The well casing pipe may be emglad above grade to feet except when the pump operatitnexpected to lower the
accommodatethe pump column flange, by fillet welding orwaterlevel in the well to a point below 5 feet abdlie bottom of
threadinga steel flange plate watertight to the tophaf well cas  the well casing pipe. Oil lubricated lineshaft turbine pumps may
ing pipe. A piece of layer diametepipe meeting dble V require  be used for nonpotable welfgoviding the lubricants are USDA
ments shall then be fillet welded watertight to the top of the flange FDA approved food contact grade formulations.
plate.The pump dischge head shall then be installed as provided note: Such formulations are usually basedNational Formulary white, food
in subd. 2. a. to c. grademineral oil.

3. Lubrication of lineshaft turbine pumps. aatét lubricated Note: The department may allow the installation of oil lubricated lineshatft turbine

pumpsfor potable wells when the pumping water level is less than 250 feet deep when

lineshaftturbine pumps shalle used for potable wells. In water,iquecircumstances warrant such installation.

levelsdeeper thaBO0 feet, the pump column bearings shall be pre— (6) DISCHARGE LINES FROM LINESHAFT TURBINE PUMPS. (a)

lubricatedprior to pump start up. Lubrication during pump baCkPressurized. Dischage linesfrom lineshaft turbine pumps that

spinshall be provided if necessawater for lubrication of pumps maintained under system pressure at all times shall contain an
shallbe supplied by piping connected to a supplemental pressﬁFg ; Y p
systemof the potable water suppMater lubricated lineshaft tur @il vacuunelief valve preceding check valve. A well vent shall
bine pumps are recommended for nonpotable wells. beinstalled in the pump base. This is depicted in figure 39.
b. Oil lubricated i haft turbi b df Note: Where back_spin may be exp_ected to o,cltwdepar_tment recommends a
- Qil lubricatea lineshait turbineé pumps may beé USed 1Qe delay or backspin ratchet be provided to pratezimotor in the event the pump
potablewells when the pumping water level is deeper than 2%6htrolsare enagized before the pump stops backspinning.

Quarter section of
casing turned 90°

Well casing

/

To be watertight
fillet- weided
to well casing pipe

/Torch-cut window

Figure 28. A weld—on pitless adapter (8) CASING NOT PART OF PUMPINSTALLATION. The well casing

(b) NonpressurizedBuried dischage lines from lineshafur-  pipe for any drilled well greater than 2 inches in diameter may not
bine pumps that areot maintained under system pressure at dle used as delivery pipe in the pumping operation, except when
timesshall contain an UL approved check valve or shall contaihe well casing pipe is under continuous pressure as with a pack
anair-vacuum relief valve near the pump, and prior to any buried-jetpump installation.
portion of dischage pipe. When water is pumped to a pond or (9) Pump INSTALLATIONS FOR FLOWING WELLS. (a) Under-
otherbody of water the end of the pump discigarpipe shall be ground pipe connections.Undeground pipe connections may
extendecat least 2 pipe diameters above the highest elevationgfly be made to #owing well with an approved pitless adapter

thewater in the pond or other body of water (b) U L
. nprotected suction linesAn offset shallow well pump
(7) Hanp pumps. (@) Hand pump heads shall be desigmedl 1,4y not be connected directly to the buried pipe exiting a pitless

fabricatedso there are nanprotected openings, other than theyanterr unit of a flowing well or to a pipe extending out of the
spout,to the interior of the pump. The water spout shall turn elovga

wardand be closedn top. If a separate watertight port is provide ealat the top of the wedind redirected back into the ground. Bur
for priming, it shall be sealed watertight when not being us d piping from the flowing well shall dischge to a sige tank

; L LS ving either an overflow pipe or an air-vacuum relief valve
Unsealedbpenings may not exist in the pumpbase. If the pump;f&iajiedin the top of the tank. A booster pump shall be connected
installedoutside, a concrete crack-free watertight pump platforfg o suge tank and dischae into a pressure tank.
atleast 6 feet in diameteas depicted in figure 40 shall be pro . . . .
vided. The top of this platform may be at ground grade, but in any (€) Overflow piping. 1. When a flowing well iplaced in use,
casethe platform shall be mounded so that water does not acﬂ)L(F flow from the well shall be regulatdty means of a control
mulatearound the well. Iexcess water flow from the pump Spouyalvewnh a screened outlet or with a restricting orifice to prevent
is channelized, it shall be directed to a point at least 8 feet from @steof water The control valve shall be restrictad much as
well with a drain pipe or watertight channel. possibleand closed if the flow ceases.

(b) Hand pumps shall be connected firmly to the well casing 2. A controlled overflow pipe oother means shall be
pipe by threading in small diameter well casing pipe or by boltingstalledfor a flowing well to preventiamage from overflowing
the pumpbase flange to a well casing pipe flange witfasket to Wateror to prevent freezing of the top of the well.
sealthe top of the casing. This is depicted in figure 40. Other types 3. Overflow to prevent freezing shall be limited to a minimum
of hand pump bases may be used if they meet the approval criteripreserve groundwater and water pressure. The overflow pipe
ins. NR 812.30 (1) for vermin—proof caps and seals. shallbe installed to extend at least 12 inches above ground grade
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or shall extend from a sge tank. The overflow pipe shall termi underpressure, including those having an air space for expansion,

nateat least 2 pipe diameters above any drain at the well sidall be identified by seal, laber plate indicating the manufac

building or building basement. If the overflow is installed at theurersname and model number and shall meet the following-speci

well, an air gap of at leastdpe diameters shall be provided at théications:

well and the receiving drain shall dischartothe ground ortoa 4 - pragsyre tanks to be buried shall be constructed of steel,

?ég;g{gggﬁ;lflgg iFr)lgltgtllgé éﬁﬁeﬁgﬁgtoffr?g tdhr:i\rllvil)l'aécfggtn erglassor other comparable non—metallic composite material.
teeltanks with metallic dischge piping, meeting thesquire

of the overflow waterto prevent splashing and to prevent pondin . ; .
of water around thg weFI)I casing %ipe. 9 P P entsof s. NR 812.28, shall be used in contaminated soil areas.
History: Cr. RegisterJanuary1991, No421, ef. 2-1-91; am. (2) (a) 1. and 5., Steel tanks to be buried shall havenmimumwall thickness of

(6) (?;)a?g)lzi%uzre 32&renu(nl1). E4% %b),(gﬁ)) (C)d Eg ?Q)dzcﬁa)lg (4) (té) 1, (7)bto ﬂ(ggind 0.25inches. Fibaglass or other non—metallic tantes be buried
am.(7), c) 2. and., cr a) 6., an ., Regist&eptembe! s
No. 465, eff. 10-1-94; correction in (4) (b) 1. c. made under s. 13.93 (2m) (b) 7s.,ha” have the, S_trUCtural strength to prevent COlIapse_Of the tank.
Stats. Register May, 2000, No. 533. Manufacturer’sinstructions shall be followed. All buried tanks
shallbe back—filled in place with sand, compacted in pl&teel
pitlessreceiver tanks, when they are part of approved pitless units
attacheddirectly to the well casing pipe, shall also have a mini
turer mumwall thickness of 0.25 inches. Any air unloader pipe, tank air

Note: Community water systems regulated under ch. NRe8& required to have valve or any Ot.her pipe connectlpn eXtendlng lmdatground sur
agross pressure tank volume of 10 times the pump capacity faceshall terminate at least 12 inches above ground grade.

(1) PrESSURETANKS. (@) General. Tanks relying on expan Note: The department recommends that a surface air check kit be installed for a

sion of a flexible membrane within a restricting contajmather  Buriedpressure tank to check, maintain and adjust the air pressure pge-ohre
h - . id in th tank.Also, inuncontaminated soil areas, pipe and pipe connections to the tank should
thanon a water to air interface to provide pressure In the Water Sysmade with flexible pipe and fittings meeting the requirements of s. NR S{t2.28

tem, may be used. All pressure tanks for storing potable wat&ihimizestrain or pressure on the tank or the tank fittings.

NR 812.33 Water storage vessels. The departmenec
ommendshat pressure tanks be fciently sized to providéhe
minimum pump run time recommended bye pump manufac

Vacuum Gauge Pressure Gauge

/- / Snifter Valve for Positive Pressure Test
Plug

Hose Fitting for Negative
Pressure Test ————————> e=xzzzz{]

/— Petcock Valve

. Keeper
Sanitary Yell Seal Flange

Keeper Flange = w"
\__Air Tight Seal

Through Sanitary Seal

Z

Safety Chain
Attached to Test
Plug

—

1" Pipe for Adiusti >
Depth of g'rest Pl}ll\,,sg " ! Air Line to Plumbers

° Test PLug
Frostline — 0 o 1o}
N
d b \ Bolt to Adjust Depth of
1-: . H
1-17 Pipe E Test Plug

Pitless Unit ————— >

Solid Plug Capped Discharge
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Figure 29. Method for pressure testing a pitless adapter or unit.
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2. Pressure tanks having a gross volume in excess of 500 garegauge, pressure reliedlve, water sight glass and pressure or
lons,and not having a water to air interface blagdeall havahe probeoperated controls for the pumps.

following:

leastabove ground grade.

) i i c. An air compressor or other suitable metanadd air to the
a. If the tank is buried, all electrical controls extended to #nk.

Note: The department recommends that the tank have bypass piping to allow

b. Each tank shall have an access manhole, a drain, and psg&ationof the system while the tank is being repaired or painted.

SHORT BODY FACTORY ASSEMBLED PITLESS UNITS
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LEGEND

A. A male threaded unit
screwed into full coupling(s)
which are screwed onto
threaded well casing(s).

B. A male threaded unit
screwed into full coupling(s)
(1/3 reamed), which are
welded onto unthreaded
well casingls).

C. A female threaded unit
screwed onto threaded pipe
nipple which is screwed into
full coupling {1/3 reamed),
that is welded onto unthreaded
well casing.

omm—mwm £ xterior weld

S2INZD Interior weld

Figure 30. Pitless unit connections for wells with steel well casing pipe.
NOTE: A well casing pipe nipple, 1/2 threaded—1/2 beveled may be used in lieu of a full pipe coupling.
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‘ SHORT BODY FACTORY ASSEMBLED PITLESS UNITS

S o
LEGEND

—E xterior weld

= —_—

o= IZN=3 Interior weld

vy, Internal solvent weld

The bottom of a male threaded
metal unit screwed into plastic
coupling which is solvent welded
onto plastic well casing. A steel
well casing riser which has been
welded to full metal coupling
(1/3 reamed),which is screwed
onto top of unit.

A male threaded metal unit

screwed into plastic couplings,
which are solvent welded onto
plastic well casings.

FULL LENGTH FACTORY ASSEMBLED PITLESS UNITS

\,_\,\_T "]

A female threaded metal unit
screwed onto threaded steel pipe
nipple,which is screwed into plastic
coupling that has been solvent
welded onto plastic well casing.

A male threaded metal unit
screwed into plastic coupling ,
which is solvent welded onto
plastic well casing.

Figure31. Pitless unit connections for wells with thermoplastic well casing pipe.
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Figure32. Dischage piping arrangements for wells with above-ground digesar
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Figure 33. Pump installations for wells with pitless adapters.

Register January 2006 No. 601


http://docs.legis.wisconsin.gov/document/register/637/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister January 2009 No. 63br current adm. code sdwtp://docs.legis.wisconsin.gov/code/admin_code

189 DEPARTMENT OF NATURAL RESOURCES NR 812.33

= T

12’ Minimum Ground Ii 7.0

/‘ roun ine 0
"\ A

N N

W7 7 AN W\

0 -0 ,‘8 Standard Seal-Cross fitting
Pitless Adapter Unit i 00 %4

/- Standard  pipe

Suction

. o0 .'0
7~ Pressurized 7o 7

— Drive pipe oo

NN
5.9

o

[¢)

Q

)

Q' 0Q

4— Drive point

Figure34. Shallow-well pump installation for a driven—point well. A pressure (box) elbow may be used to extend the pressurized conduit to a point above the basement
floor. The pressure (box) elbow may be buried.
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Enlarged Top View Pump Installation

Pump suction Pressure Tank

Return to jet

Suction line.

Seal-Cross fitting
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\Sample faucet

Figure35. Pump installation for a deep well jet pump assembly with a pressure conduit having a concentric piping arrangement. A pressure (box) elbow may be used to
extend the pressurized conduit to a point above the basemenffiequressure (box) elbow may be buried.
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Figure36. Pump installation for a driven point well with a packer jet assemlgyessure (box) elbow may be used to extend the pressurized conduit to a point above
the basement flooiThe pressure (box) elbow may be buried.
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Figure36a. Alternate pump installation for a driven point well with a packer jet assembly using a box (ballFebosvprepared by. Roos.
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Figure36b. Ofset pump installation dischge piping using a buried box (ball) elbokigure prepared by. Roos.
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Figure36c. Alternate déet pump installation dischge piping using a buried box (ball) elbow and seal cross fitting. Figure prepare®bgsl
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Figure37. lllustration of requirement that the pump intake shall be installed at least 5 feet above the top of well screen in an unconsolidated formation well.
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Figure38. Pump installations for high capacity wells with lineshaft turbine pumps.
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N

Electrical panel
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motor
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Yucst
1
Alrline with Pump st i
altitude gauge u ?
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head |
|

/—Steel well casing Concrete pumphouse floor

N/

Figure39. lllustration of a high capacity well pump installation depicting requirements for pumpage and water level measuring devices, well vents and air-relief vacuum
breakers.

(b) Pressue tanks lager than 1,000 gallons gss volumeAn b. An exposed overflow pipe shall be located just under the
approvalshall be obtained for pressure tanks having a gross vaof of thereservoir or outside the elevated storage tank and shall
umegreater than 1,000 gallons. Tékepartment recommends thatextendat least 8 feeaway The overflow pipe shall terminate with
pressuretanks having a volume greater than 1,000 gallons bedownturned, screened elbow locasgdeast 12 inches above
installedabove ground. When tankstbis size are approved for groundgrade. The pipe shall discigaronto a splash plate and
burial, the head end of the taskall be cradled in a basement walhavesuficient diameter to permivasting water at a rate in excess
or in the wall of an approved pit to provide access and shall be cofithe inflow from the water source.
structedto the specifications for pits described ilNR 812.36 (2) 2. Steel construction specifications. Steel reservoirs er ele
to provide access to the head of the tank. Thehgitl have other vated storage tanks shall meet the requirements BAWVA

additionalsupport cradles. This iepicted in figure 44. Pitless D100-84for welded construction orWWA D103-80 for bolted
receivertanks having &olume greater than 1,000 gallons may beonstruction.

installedwithout an access pit. 3. Access. \ter storage structures shall be designed with
(2) NONPRESSURESTORAGE VESSELS. Nonpressure storage convenientaccess for cleaning and maintenance.

vesselspther than sge tanks, may not be used without approval. 4 concrete construction specifications. Reservois

Vesselapproval isbased on methods of construction and sanitagyyyctedof concrete shall meet the following specifications:

provisions. a. The supply pipand overflow pipe shall extend through the
(a) Suge tanks.Suge tanks shall meet the requirements fogctyre. PPy PIP PP 9

pressurdanks (_Jlescrlbed in s. NR 812.33 (1). . b. An impervioudflexible water stop strip for wall construc
(b) Reservoirs and elevated storage tanksieservoir may be tjon joint anda reservoir drain facility shall be installed before the

constructed to store water if it is constructed above the groundWgncretes poured.

terlevel and in accordance with this paragraph and figure 44A. c. The floor of the reservoir shall be reinforced poured con

1. General construction specifications. a. Gravity suppletewith a thickness of at least 6 inches and shall have a curbing
pipesshall be located entirely above grade and shall be condu | 6 incheshigh and 6 inches thick having a keyway or a flexible

to the reservoir through the roof or through thebing for the \yaterstop strip for a construction joint with the walls.
manhole. The overflow pipe described in subpar may be d. The walls of the reservoir shall be reinforced poured con

installedat such a levetb provide a free-air gap. Buried SUpply. oteat jeast 6 inches thick and terminate above the established
pipe shall be maintained under a continuous pressure head WPB? undgrade

is greater than the ground surface elevation. Th f shall b inf d d | 6
Note: The department recommends that trees and shrubs not be planted within 25€. e root shall be reintorced poured concrete at least

feetof a reservoir inchesthick and shalextend at least 12 inches above established
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groundgrade. An access manhole at least 20 inchdg@ameter installedfor a sample tapgn auxiliary smooth—end faucet shall

or 20 inches square shall be constructed as an integral part ofalse be installed tgrovide a tap for recirculation during batch
roof. The manhole shall have a curbingll extending at least 12 chlorinations.Sample faucets shall be installed in the pump dis
inchesabove the roof. The department recommends that the mahargepiping ahead of the pressure tank entry except:

hole shall be constructed entirely of 4-inch thick reinforced (1) Whena buried pressure tank, a pitless receiver tank or an
pouredconcrete, but may be fabricated of 1/4-inch steelst aboveground dischae unit is installed, the sampling faucet shall
iron frame with a gaskeind bolted coveiThe curbing shall be pe installed immediately following the point of entry into the
providedwith a snug fitting, overlapping cover with a minimumbuilding or building basement.

of 3—inch wide skirted sides. The department recommends that thg2y \when an approved above ground disaeannit is used

coverbe constructed with welded shetel, but may be cen anqthe pressureank is in the basement, the sampling faucet shall
structedwith reinforced poured concrete. Concrete shall be mixgf installed in the service pipe from the tank, at least I2 inches
accordingto the requirements in s. NR 812.26 (7) (b) 2802.36  apovethe floor The sampling faucet may be placed in the pump
(2) (b) 1. dischargdine if there is no lossf air from the system when the
(3) PAINTING AND CATHODIC PROTECTION. Metal surfaces shall faucet is opened.

be protected by paints or other protective coatings, or by cathodigistory: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (intro.), (1)Regis
protective devicesRaint systems shall be consistent withVWA  ter, September1994, No. 465, &f10-1-94.
standard D102 and approved. Cathodic protection shall be
designedand installed by competent technipaksonnel. A copy NR 812.35 Yard hydrants. Yard hydrants maybe

; ) . ; installedin a water system provided they are not instafiedwell,
8}: tt';gAc\j/g\AgArtﬁflg?]?%rfdﬁ;ﬁ:}\’f‘égbd?cfeosr |T§£e;égr;tat tm&ff areat least 8 feet from the well and comply with the requirements

p ' agya sub. (1) or (2). All backflow preventiatevices shall comply

office andthe ofice of the legislative reference bureau, and may. ¢ v .
be obtained for personal use from\AVA, Inc., 6666 W Quincy arlltc?e(\j\t}ﬂ?grznrg gr?]r?]ngzshall be installed and maintainedsord
Avenue,Denver Colorado 80235. ) : .
History: Cr. RegisterJanuary1991, No. 421, &f2-1-91; am. (1) (a) (title), 1., (1) For _yal_’d hydrants with undground bleeds, a reduced
(b), (2) (b) 1. a., RegisteBeptember 994, No. 465, £f10-1-94am. (1) (a) (intro.), pressureprinciple backflow preventer or a backflow preventer
1., Register Septemberl996, No. 489, f10-1-96 correction made in (3) under  with intermediate atmospheric vent shall be installed in the water
s:13.92(4) (b) 6. supply pipe whichservices only the yard hydrant or hydrants.
Yard hydrants which have undgound bleeds and hose threaded
tems, provision shall be made for collection of watamples outletsshall also have ose connection vacuum breaker installed

directly from the wellby installation of a sampling faucet before®” the hose threads. . .

the prgssure tank andyany water treatment Fc;qugi]pment. The sam(2) Yard hydrants withoutindeground bleeds and with hose
pling faucet shall be installeat least 12 inches above the floorthréadedutlets shall comply with paga) or (b).

havea downturned spout and be in an accessible location. All (&) A hose connection vacuum breaker shall be installed on the
samplefaucets shall be metal and shall have a diameter of at Id2@sethreads, or

one—quarteinch. The sample faucet shall have a smooth end, or(b) A reduced pressure principle backflow preventer or a-back
if threaded faucets are used, the threads shall be fildetfocks flow preventer with intermediate atmospheric vent shall
may not be used aample faucets except when the spout is at le@sstalled in the water supply pipe which serves only the yard
1/4 inch in diameter and has a smooth end. When a petcockyslrantor hydrants.

NR 812.34 Sampling faucets. In all pressure watays

Figure40. Required watertight concrete pump platform for hand pumps installed outside. The platform shall be mounded
so water does not accumulate around the well casing.
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NOTE :
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Figure41. Overflow piping arrangement for a flowing well with a submersible pump.
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Dwelling
NOTE:
No overflow provision - only

practical /f possible fo stop '
Flow without escape of water !
upword outside of casing. I

~ -\‘
Approved sanitary well seat .

> — =
Fpe cap ~ P - - -

v - — -
Ground surface 2 min. = 1

XEN N N A NG N Il
By (\V" AL g\(. W lm q
Combination air = Vacuum
relier valve required

) Wel/ casing
Fressure

Distance skoll
Tank

NOTE: comply with NRI2ZO8
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device an the adaprer
pull plpe may be needed
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Thrust auwe to matural
pressure.

Braze the port openings
shut watertight. Preferabl,
order without cores. §

Any spoo! Iype ==
approved odgpter
er uni
Sketch is schematic, with no
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support that would ldentify
the adapter with a monu- Plain drop pipe

facturer's product. /F (Vo R i1 well)
|

Sampling faucert
R R R AR R, e

S s

~—
Figure42. Flowing well installation with a sye tank instead of an overflow piping arrangement.

(3) Yard hydrants without undgroundbleeds and without  (a) Dimensions.1. Area. Five square feet of free floor area
hosethreaded outlets may be installed without additidreadk  shall be provided for each square foot of area required for any
flow protection if the outlet of the yard hydrants complies with theumpinstallation equipment. The insideea of a pit may not be
air gap requirements in s. Comm 82.41. lessthan 24 square feet.

Note: Chapter Comm 84 requires that backflow prevention devices such as hose 2 Width. The width of the pit shall be not less than 2/3 of the
connectionvacuum breakers, backflow preventers with intermediate atmosphe%gt'h '

ventand reduced pressure principle backflow preventers must be reviewed by
receivedevice approval from departmentammerce. Chapter Comm 82 require 3. Height. The height inside shall be at least 6 feet, but not

mentsdo not allow backflow preventers to be buried or installed in a pit. Installati : : . s . -
of hose connection vacuum breakers in areas subjéetezing must be of the type fBssthan 6 inches higher than any equipment installed in the pit.

iheg]all_owts ﬁretl_ininfg. Deénartngent of comm_erceI plgn ﬁﬁproval bmﬁftnzeiveg prior 4. Walls, floor and roof thicknesses. The wall thickness shall
o the installatiorof a reduced pressure principle backflow prevefeduced pres ; ;

sureprinciple backflow preventers must be installed by a plumber licensed under Qﬁ! at lea.St 6 inches and waterproof. The roor_ thickness shall be
145, Stats. and listed by department of commerce to do such work. The device natig€ast 4inches when the floor bears on a footing. Floors used as
betested at least once a year jepartment of commerce listed backflow preventiora wall footing shall be at least 6 inches thick from the outside edge

devicetester - P :
History: Cr. RegisterJanuary1991, No. 421, &€f2-1-91;correction in (intro.) of the floor to a point at least one foot inside the wall of the pit. The

madeunder s. 13.93 (2m) (b) 12., StaRegister SeptembeNo. 465 corrections roof thickness shall be at least 5 inches.
madeunder s13.93 (2m) (b) 4., Stats., RegistSeptemberL996, No. 489; correc (b) Construction.1. Material. The pit shall be constructed of
tion in (intro.) made under s. 13.93 (2m) (b) 7., Stats, Reghdtes 2000, No. 533. reinforcedpoured concrete thoroughly puddled in place. Jore

NR 812.36 Pits. (1) APPROVALSTO CONSTRUCTPITS. A pit creteshall be prepared according to the specifications of s. NR
structurethat is completely or partially belothie ground surface 812.26 (7) (b) 2. or by using clean water and wastzeutiand
or below a building floorused for the housing of wells,feét gravelor crushed rocln the following proportions: 1 part cement,
pumps pressure tanks or heads of pressamis may not be cen 2 parts sand and 3 parts gravel. The water-cement ratio may not
structedwithout prior written approval. Subsurface well or pumgxceeds gallons of water per 94 pounds of cement. A 6 bag con
rooms(alcoves) adjoining a basement are pits. Applicatitradl ~ Cretemix per cubic yard with a 28-day design strength of at least
be submitted to the department on forms provided by the depa#t000 Ibs. per foot and a slump test of no more than 3 inches may
ment.Pits used only for the housing of valves are exempt from tAg used.
requirement®f this section except that a pit ugedthis purpose 2. Watertight juncture. The junction of wallpor and roof
shall be watertight, may not be connected to a seshmll be shallbe madewatertight by use of water stops or keyed joints.
drainedto permeable soil or to the ground surface and may not@enduitsor similar connection with the pit shall be watertight.

subjectto flooding. 3. Reinforcement. The deck pit roof and walls of the pit
(2) SeeciFicaTioNFORNEW PITS. Pits shall conform to figure structureshall be reinforced with bars or wire mesh to insure
45 and the following minimum specifications: strengthand durability
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201 DEPARTMENT OF NATURAL RESOURCES NR 812.37

4. Elevation of pit roof. The pit roof, deck or wall top shaléxtend at least 4 inches above the pit roof.

be above the ground surface. 4. Cover A structurally substantial, watertight, overlapping,

(c) Manhole openingl. Placement. The pit shall be providedight—fitting, coverwith skirted sides at least 3 inches high shall
with a manhole opening. The opening sl located directly be provided for the manhole. The department recommends that a
overthe well, unless the well casing pipe itself extends through theldedsheet steel cover be used, but a cover made out of lumber
roof, or if a capped section of well casing pipe at least equalandcovered in turn with sheet metal or tin may be acceptable if
diameterto the well casing pipe is cast into the pit roof directiywaterproof.

overthe well. 5. Exceptions. A watertight, cast iron manhole frame and

2. Size. The manhole opening shiadl at least 20 inches cover with a gasket may be substituted for a curbed manhole.
squareor 20 inches in diameter and shall befisigtly large to  Whenthe pit is a subsurface pumproom (alcaagipining a base
allow entrance or removal of any unit or equipment to be installesent foundation, a watertight concrete plug may be substituted
in the pit. for a curbed manhole if the roof of the pit terminates walkway

3. Curbing. The manhole opening shall be provided withlmeezewaypatio or porch, providing the p& reasonably accessi
raisedconcrete curbing deast 4 inches thick. The curbing shalble.

NOTE: . .

h,ffﬁ;c‘;}”d’;;;}eP%u/f‘;//neroﬂe g&;?fglu/;dfé/

water escaping upward around the casing or

to prev, freezing of the top of the well,

should it nat be désired fo comstruct an
/insulated  structure over the welll However, /
|

the insulated structure would be prefered
for frost protfection, shkould rhe overflow
pipe rnot be rnecessary to prevent physical

damage fo the well |
Box — shaped 1o
1 louvered structure /

Approved Sonltary well seal~ R
Solid top plkite fype with Al
expandable rubber gasket.

Throttling vatve.
Throttle to the
maximum possible.
See note above.

Tombrnation air,=

vacaum - redie Valve.
necessary iF overflow on
tank will be omiFted.

-Flipe cap — AT

Ground surface

At Jfeast 2 pjpe
dia.  free fall.

3 §1 Vo Undoubtably, overflow wil contribute
P i ’ Throttiing valve. moisture fo the basement air.
/-IWEI/ s Throttie” to he
s \ Distance  shall maxlmum possible.
Disch £ de al b .
\{/e:‘;fwg * ?’,ﬁm" el comply with NR 112.08 See note above Overfiow outlet for surge /\

tank shall be several inches -3

NOTE: higher than supply pipe \-/
Installation of a locking infet.
device on 1he adapter
pull plpe may be reeded
to resist fhe upward
Ihrust aue to natural
pressure.

Braze the port openings

shut water tight. Preferabl

order without cores.
Any spoo/ type

quproved adepier.

IF/"" drain=if ILHR | pressure
dp/pe mus? be at Tomk

/east 8fFFt from well.
Other pipe material,
drain mus? be at least
25 f1. from well.

Sketch is schematic, with no

attempt to illustrate proper
support: that would ldentify
the adapter with a manu-
Ffacturer’s product.

Plain arop pipe
(Mo o 71 wel))

Figure43. Overflow piping arrangement for a flowing well with aggutank and with no pump.

(d) Drainage. 1. Gravity drain. The pit shdlle drained by 2. Well. The well vent pipe shall extend to the top offie
a watertight gravity drain dischging to the ground surface at andterminate with a return bend and a screened outlet.
point at least 8 feet from the well. The drain shall be constructed (9) Pump installation.The free space in the pit around the well
of materials conforming to ch. Comm 84 and shall have a miiasingpipe shall benaintained so that the top of the well casing
mum diameter of 2 inches with a screened outlet. pipeis readily accessible for installation, adjustment or removal

2. Pits adjoining basements (alcoves). The subsurface-purapanapproved well seal and for the installation and removal of the
room pit may be drained to the basement floor if the pit flogpumpor piping.
D N o0 T ot 0 e+ 588 o
drained.If the basement is not adequately drained, a gravity drgl7 “Siars. Registeiay, 2000, No. 533. ' e
shallbe provided for the pit. The pit floor shall bee foot above
the basement floor NR 812.37 Water treatment. (1) Score. This section
Note: Pits adjoining basements (alcoves) are “subsurface pumprooms”. appliesto treatment ofvater for potable use in a private or non

(e) Termination of well casing pip€eThe well casing pipe shall community water system except for the disinfection treatment,
terminateat least 12 inches above the pit fl@nd be provided batchchlorination, and acidification prescribed in ss. NR 812.22
with an approved watertight seal. and812.41.

(f) Venting. 1. Pit. A pit should beented with 2, 2—inch diam ~ (2) GENERAL STANDARDS. (&) \Aater treatment devices
eteror lager galvanized steel pipes located in opposite corneigstalledin a water system shall have a plumbing product approval
onepipe to extend to within one foot of the pit floor and the othé® accordance with chs. Comm 82 and 84.
to extend onlythrough the pit roof. If used, the upper end of the (b) A water supply to be treated for health related contaminants
ventpipes shall terminate with return bends and screened outletsrequiring approval under sub. (3) shall produce bacteriologi
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cally safe water prior to treatment, unless the departmentdei®4, and, if specified, department written installation approval con

minesthat a bacteriologically safe water supply is not availablditions. If there is aconflict between the manufactur®instrue

The water system owner or operator shall assure that the watensand the code requirements or approval conditiong;dtie

supplyremains bacteriologically safe after installation efater  requirementsand approval conditions shall take precedence.

treatmentievice. Health related contaminaate those contami ) \\ater treatment devices shall be installed by a:

nantsfor which: primary drinking water standards are established i o .

in ch. NR 809, public health groundwater quality standards are 1. DILHR licensed plumbeif installed following the pres

establishedn ch. NR 140, and health advisories are establish&dretank;

on a contaminant specific basis by the department. 2. Licensed pump installer if installed before the pressure
Note: The department recommends that a bacteriologically safe water supplytbgk: or

usedwhen any water treatment device is installed for removal of any contaminant for ' . . .
any purpose. 3. Property owner in a one family building owned and eccu

(c) Watertreatment devices shall be installed in accordangéed by the owner as their home or farm building, except where
with the manufacturés printed instructions, ch€omm 82 and aDILHR licensed plumber is required by local ordinance.

Screened

surtace

An
approved type
pitless adapter or

unit desx’yn>

S e
-
Submersible
= pump
| —=f

Figure44. Pump installation for a well with a submersible pump and a buried pressure tank less than 1,000 gallons, middle drawing, or greater than 1,000 gallons, at
right.
(e) Treatment for control of bacteriologically unsafe water in (h) Dischage or disposal of contaminated wastewdtker
aprivate or noncommunity water system or for contral@mitamsm  media,or gases shall comply with applicable State and Federal
inant levels in excess of primary drinking water standards oegulations.
healthadvisories ira noncommunity water system shall becon (i) All chemicals used for addition to a water system shall be

sideredonly after constructing a new well or reconstructing agertified by NSFaccording to NSF Standard No. 60 or shall be
existingwell in accordance with criteria specifibgt the depart  approvedby the department.

mentstaf or after the department determines that an alternativeyote: The listed NSF standard is available for inspection at the departrrettiof

safewater system is not available. ral resources, the secretary of state and the legislative reference bureau, and may be

: : : tainedfor personal us&om the National Sanitation Foundatioesiing Laborato
() The installation of a water treatment device shall SUPPlg.q |nc - PO. Box 1468, Ann ArborM| 48106.

mentand not replace proper well location, construction and water(3) INSTALLATION APPROVAL REQUIRED. Department instalta
supply protection. . . . . tion approval shalbe obtained prior to installation if any of the
(9) Unless otherwise stated in the departnsemtStallation  5|j0wing conditions apply:
approval, reatment devices requiring approval under $@). (a) The water treatment device is intended to cot@acterie
shallbe designed and installed to assure control of all water P{Sqically unsafe water
vided by the water system. The departmentStallation approval gically L . "
may exclude treatment of water being supplied for certain uses(b) The water treatment device is to be instatiedr within
including, but not limited to, outside hose bibbs, fire protectiofe well or when water treatment occurs within the well.
systemsboilers used for space heating, spfinkler systems and  (c) The water treatment device is intended to cocwatami
non—-foodprocess water nantlevels in excess gfrimary drinking water standards in a-pri

Buried
pressure fank

faucet
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203 DEPARTMENT OF NATURAL RESOURCES NR 812.37

vatewater system and tl@ntaminant levels exceed the influenComplexcontamination of a water system may include, bobts
concentrations specified in the DILHR plumbing product limited to the following:
approvalletter 1. Multiple contaminants;
(d) The water treatment device or treatment system is intended 2. Contaminants in excess of health advisory levels; or
to control corrosion or to control, or remove or prevent cortami 3. Contaminanti excess of public health groundwater gual
nantlevels in excess of primary drinking water standards, healti standards.
advisoriesor action levels in a noncommunity water system. (f) The department has ordered the discontinued use of a water
(e) The department informs the water system owner or epefyStem.
tor that thewater system contamination is complex and depart (9) Fluoride treatment of a water system.
mentinstallation approval of a water treatment device is required. (h) The installation of a water treatment plant facility

it
]
T

11
Screened overtiow Ground ﬁ
surfa c% N

/+

Welded sheet stee/
manhecle cover

square mantole

4 2

= B
12" min U 4 2
. S T S/
S T TR /- o
R = \T:f“. - Combination
e o~ Air- Vacuum
? GNGH o relief yalve
2R 6" 2 Required .
; &% 3
% @@ 4 D) W/@ N
Reinforced M4 . Crlin 7N 2
concrete “." brassy g
; > GUSEE i
Construction joint — — N (IR _/\//h 4 y 1
tepee ') Do — ' N[ e to g :
copper water AR rrt\</\/ ol — T cervoir and well ]F ; : /
stop strip = AR /&l@ Sampling faucer
, T R T

(L

ol

Figure44a. Reservoir specifications.

Optional screened vents

Approved
well seal

Reinforced watertight
poured concrete 8 Minimum
Watertight Steel,Cast lron or Copper

Figure 45. Minimum requirements for approved new well pits.
(4) APPLICATION AND APPROVAL CONDITIONS. (@) In addition mentdevice; provide a sketch of theoposed installation; include
to the information required in &R 812.09 (2), the departmentinformationon resultsof an analysis of coliform bacteria taken
may require the applicant to describe the proposed water treatthin 6 weeks of application and analysis of contaminants
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intendedto be controlled by the water treatment device; andentat a point downstream of a reduced pressure principle back
describethe proposed water quality monitoring, operating, arftbw preventer which complies with ch. Comm 84 and is installed
maintenanceprograms. Additional sampling and informationin accordance with ch. Comm 8% downstream of an UL
may be requested depending on the nature of the contaminatmprovedcheck valve installed ithe well pump dischge pipe
and other site specific conditions. Analysis of samples shall lathe well site. The chemical feed pump shall be sHutdéast
performedby a Wisconsin certified laboratory 10 minutes prior to shutting bbf the well pump so as to me the

(b) The department may require operatiopabcedures chemicalfrom the water system.
including periodic sampling and analysis, device maintenance, 4. Fertilizer may be introduced into the well pump disgbar
andinspection provision its installation approval of a water pipe of a nonpotable water system if it is aspirated intontk
treatmentdevice. pumpdischage pipe with a venturi—type aspirator and ithjec

(c) Thedepartment may require the owner to file a statemelfffn point is downstrearof a barometric pipe loop extending at
on the property deed regarding theed for a water treatmentleast35 feet above the highest part of the downstream digehar
device. pipIng.

(d) The department may require the water System owner or(b) InJeCUOn Of peStICIdesl. The |nj.ect|0n Of peStICIdeS -|nt0
operatorto shut of, by pass or disconnect a water treatment deviéglonpotable well, well pump suction pipe or pump column is pro
installedupstream of the first sampling faucet after the welbfor hibited.
periodof up to two weeks in order tibtain a sample of untreated 2. Pesticide may be injected in the disdegpipe of a booster
waterfor purposes of analysis fopliform bacteria or other con pumpdelivering water from a tank or pond into which thell
taminants. pump dischages through an air gap from a point at least 2 dis

(e) Ata minimum, fluoride treatment installations or corrosiofnargepipe diameters above the overflow level of the tank or
control treatment system installations shall comigh the for  Pond-
lowing standards: 3. Pesticide may be injected into the well pump digghpipe

1. The fluoride or the corrosion control chemical is addelf @ Nonpotable water system if it is injected with a positive dis
with a positive displacement-type feed pump; placementype chemical feedump or other approved equipment

2, A spring loaded heck vale s nstallehueen e posi 213, PO Seusiean of s tecced ressure prinle bacidow
tive displacement-type feed pump and the point of injection Féewell ump disch p ipe at the well site but subject to the fol
preventbackflow of untreated water into the solution tank; lowing c%ndi?ionS' e pip )

. h3' A s?r;ng _Igaded check Va"’? ISI |r1]stal_leoll _tc; purﬁgten_t the 2 "The department shall be notified by the owner ofitre
siphoningot fluoride or corrosion controf chemical into thater, potablewater system of when and where a reduced pressure prin
4. The feed pump and the well pump alectrically wired in  ¢iple backflow preventer is installéid a system and when it is
interlock with a flow switch connected in series from the feegbmoved,

pumpinto the well pump and there arewater outlets upstream 1, " thareduced pressure principle backflow preventer shall be

of the point of fluoride or corrosion control chemical injection; «slledand maintained in accordance with ch. Comm 82.

_ 5. The feed pump has a metering device for meastiting c. Thereduced pressure principle backflow preventer shall be
ride or corrosion control chemical flow rates; and installedabove the regional flood level and tioeation shall be

6. The chemical storage tankdsvered and installed at anaccessibldor testing, inspection and maintenance,
elevationlower than the feed pump. d. The reduced pressure princifdackflow preventer may

Note: Primary drinking water standards are contained in ch. NR 809. ; : o
Note: All owners oroperators of water systems containing contaminants shou, tbe bypassed or made inoperative nor remdneed an irriga

considerthe merits and availability of a naturally safe water system prior to consid&ton system _in which _peStiCides continue to be injected into the

ing the alternative of long—term water treatment device installation and use. If wargell pump dischage pipe,

treatmentas been selected, then point-of-emigter treatment devices should be : P

consideredfor those contaminants that may have derorainhalation exposure e. Annual testing of the re(_juced pressure principle baCKﬂOW

routes. preventershall be conducted with a flifential pressure gauge in

d tHist)ori': sCr-thgiste(er)a?;Ja(r%/)lS()%l, é\lo..4t21,sef%—13911; 519;2' &3) (223'5(42;7(6) accordancewith the ASSE Standard 1013 testing mettiod

intro.), 1., 5. to 6., Cr 1), , Registerseptemoer. , NO. , €l H H

10-1-94rcorrections in (2) (a) and (c) made under s. 13.93 (2m) (b) 7., Stats:, Reﬁ%duced pressure prlnplple b.aCkﬂOW preventeby a DILHR

ter, May, 2000, No. 533. Sted backflow prevention device testand the owner of theys
temshall send a repodf the test results to DILHR at least once

NR 812.38 Injection of fertilizers or pesticides for each yearand

agricultural  purposes. (1) POTABLE WATER SUPPLIESOR SYS- f. Pesticide application and use in compliance with this sec

TEMS. Chemical addition ta potable well or water system mawion shall conform to ch. BCP 29.

only be undertaken according to the requirements of s. NR 812.3Rote: Lists of DILHR approved reduced principle backflow preventers are-avail

The injection of fertilizers or pesticides into a potable well opblefrom DILHR. Listing as a tester of reduced pressure principle backflow prevent
. i Sl - rgymay be obtained following successful completion of a training course accepted
watersystem is prohibited. Fertilizers or pesticides may be US(EpDILHR. Lists of testers willing to perform the required testing are avaifednie

with potable watesystems by repumping from a tank or a pondiLHR.
The dischage fromthe well pump into a reservoir or pond shall 4. Pesticide may be introduced into the well puligthage
have a free fall from a point at least 2 feet above the establisipgse of a nonpotable water system if it is aspirated intoatbk
reservoiror pond overflow elevation. pumpdischage pipe with a venturi-type aspirator and itjec-

(2) NONPOTABLE WATER SUPPLIES. (a) Injection of fertilizers. tion point is downstrearof a barometric pipe loop extending at
1. Injection of fertilizers into a nonpotable well, well pump-sudeast35 feet above the highest part of the downstream digehar
tion pipe or pump column is prohibited. piping.

2. Fertiizer may be injecte the dischae pipe of a booster , HStoy; C- Redsigrdanyanioot, No. 121, 62181, conecton 1 (2) 0
pumpdelivering watefrom a tank or sealed pond into which th&orrectionsmade under €3.93 (2m) (b) 7., Stats., RegistBeptemberL996, No.
well pump dischagesthrough an air gap from a point at least 2 digt89; correction in (2) (b) 3. made under s. 13.93 (2m) (b) 7., Stats, Reyister
chargepipe diameters above the overflow level of the tank gP°0:No-533.
pond. NR 812.39 High capacity well water level and water

3. Fertilizer may be injected into the well purdischage usage measurement. (1) WELL WATER LEVEL MEASUREMENT.
pipe of a nonpotable water system if it is injected with a positivEhe department may require the installation and calibration
displacement type chemical fepdmp or other approved equip meandor the measurement of static and pumping well water lev
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elsfor any high capacity well and may require the operator of the (c) The disinfectansolution shall be prepared according to s.
well to submit monthly reports of this information. InstallatiorNR 812.22 (4) andhall remain in the system at least 8 hours,
shallbe made in a manner as to prevent entrance of contaminaxiseptfor emegency situations when water is needethout

to the watersystem and in compliance with approval conditiongelay.A contact timeof at least 30 minutes shall be provided for

andas depicted in figure 39. emergencysituations.

(@) When an air line with altitude gauge is instaited well, (2) FLusHING. The pump installer or his drer agent shall
the equipment and installation shall mele¢ following require  thoroughly flush the system of chlorine after disinfecting and
ments: beforethe pump is placed in normal service.

1. When the top ofhe well is not housed in a pumphouse or (3) SampLING. (a) For potable wells, theump installer or his

other structure, that portion of the air line extending abthes or her agent or the owner shall collect a water sample to be ana
pumpdischage head or well seal, and to a degptlat least 3 feet lyzed for coliform bacterigfollowing completion of the original
into the well, shall be metal or shall be fiber or wire—braided reipumpinstallation before the system is placed into service or-there
forcedtubing. An “airquick—disconnect” fitting shall be installed after anytime the well or well casing pipe is entered for the pur
for the top of the air line such that the altitude or pressure gaygsseof installing, replacing or repairing equipment located within
may be easily removed and stored in a dry place when water lev@lswell. If the pump installer uses the well owner as the agent to
arenot being measured. The “air quick—-disconnect” fitting shatbllect the water sample, the pump installer shall provio
be installedo point downward or shall be capped such that coowner with the appropriate sample bottle and laboratory form.
taminantscannot enter the air line. The department recommends the sample also be analyzed for

2. A silicone rubbesealant or a watertight threaded metal fitnitrate. When requiredthe sample shall be collected within 30
ting shall be used to sethle opening in the pump discharhead daysafter completion of the work. If thiastallation is completed
or the well seal through which the air line extends. ata time when the sample will be received at a certifibdratory

(b) When an electrical water level sensing device, a steel tapier than 4éours after the sample was collected, the sample does
or similar means for use in measuring water levels is used in {8t have to be taken before the system is placed into service. -
of an air line with altitude gauge, the Opening in the pumyp dia NcotS%SThe department strongly recommends that a water sample be collected in
chargehead or well seal used for the measurements shall be seallﬁéte; The pump installer may designate the owtieproperty lessee or any other
watertightwhen water levels are not being measured. personto flush the system or collect the sample.

(2) RECORDING TOTAL WATER USAGE. The department may (b) The watersample shall be submitted according to the
requirethe installation and calibration of medosthe recording requirementsn s. NR 812.22 (6) (b).
of total water usage from a high capacity well and may require the(c) The pump installer shall provide thvell owner or the well
operator to the well to submit monthly reports of this informatiomwners agent with a copy of the laboratory analysis report within

History: Cr. RegisterJanuary1991, No. 421, &f2-1-91. 10 days of the pump installarreceipt of the report.
History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (1) (intro.), (3) (a),
NR 812.40 Above ground pumphouses. When a (c) Registey September1994, No. 465, &f10-1-94.

structureis constructed thouse a well, pump, pressure tank, othe, . .
appurtenancesr any combination thereof, the structure shall b(.SUbChapte”V — Standards for Existing Installations
weather-and frost—proof, if needed. Above ground pumphouses NR 812.42 Criteria for evaluation. (1) LOCATION,WELL

shallbe constructed with the foIIowmg_mlnlmym features: CONSTRUCTIONAND WATER QUALITY. Each existing water supply
(1) When a poured—concrete floor is provided, the top of thgsta|lationshall be viewed as an individual unit and its accepta
floor shall be at least 4 inches above the established ground giigifl§; for useas a source of water shall be determined on the basis
andsloped toward therain or dogror away from the well. A of jts |ocation, construction, pump installation, pump disghar
watertightbond shall be provided between the well casing piRfiping arrangement and water qualiBxisting installations shall
andthe concrete; be evaluated according to astall comply with the requirements
(2) A door opening outward when the structure igdar in effect at the time they were constructed or installed, or i con
enough.or a trapped floor drain disclging to the ground surface structedor installed prior to April 24, 193@yith the standards
atleast 8 feet from the well when a door is not installed; adoptedonthat date, except that installations shall meet the fur
(3) Protectionfrom freezing for the well, pressure tank andherwater quality pit, reservoirdug well, pump and pump dis
piping, if needed; chargeand welllocation requirements of this section. The owner

vision for pulling the pump; and ing installations having features not meeting the requirements of

. is section or the code infett at the time of construction or
COlS|5C} c-grr]]teasrgil#;ttlg?h;nsv);l?()t be used for storage materials tr?ﬁtstalla_tion shall be upgraded as specified in s. NR 812.04 (2)
Note: Dimensionsjnsulated walls and roof and actual details of wall and roo@ccordlngto requ”ementﬁ)r new construction or shall be aban

designare optional. See figure 46. donedaccording to theriteria and requirements of s. NR 812.26.
History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (intro.), Register The department may deny approval for operation of an existing
September]994, No. 465, é110-1-94. well requiring approval under s. NR 812.09 (4), if the well does

not meet the specifications of this chapter for new wells.

(1) DisinFecTION. When a potable well is enterfat the purpose e(r?t)silr_woéfaet::?r;t Lletmﬂltfg%grﬁ::g gr?;frﬂgéé?ogjheer%%:'re
of installing, replacing or repairing equipment located within th%1

well, the well and dischge piping shall be thoroughly disinfected -2 requirements of s. NR 812.08. Howeviem contamination
' A 8EpIpINg ughly sourcewas installed after the well was constructed, the \oved
by the pump installer or by the person who installed the pu

. . . . X ) "Bn shall conform to theequirements in &ct at the time of
using sodium hypochlorite or calcium hypochlorit€hlorine jqiaijation of the contamination source. If the well wesn
compoundshaving additives may not be used. structedprior to April 24, 1936, the well shall be in a location that
(@) The disinfectant shall be dispersed throughout the entigovidesreasonable sanitary protection. A wetich meets the

NR 812.41 Disinfection, flushing and sampling.

watercolumn and in the water system. location requirements in &ct at the time of construction, but
(b) A chlorine solution with a minimuraf 100 mg/l of chlorine doesnot meet the locatiorequirements of s. NR 812.08 may only
shallbe used to disinfect wells and water systems. be reconstructed with approval.
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(b) Well construction. The well construction shall be in cem crete.If the pit or a subsurface pumproom pit connected to a base
pliancewith the construction requirements ifieet at the time the ment (alcove) has a history of being continuously, dvgalls of
well was constructed, except if the well wamistructed prior to concrete block, brick or stone with mortared joints may be
April 10, 1953,in which case the well construction shall be imcceptedThe walls, floor and roof shall be crack—free and water
compliancewith the standardadopted on that date. A well con tight. The junction of walls and floors awil openings in the struc
structedto meet the requiremeritseffiect at the time of construc ture shall be sealed watertight. The roof or deck shall be at or

tion, but not meeting the construction requirements of ss. Nfpove the ground surface. Requirements for existing pits are
812.11to 812.15 may only be reconstructed with approval- Spgepictedin figures 47 and 48.

cial well construction method®quired by the department shall . : : :
be followed when constructing or reconstructing wells located %(b) Access.The pit shall be provided with a manhole opening,

o L : vinga raised curbing edge at least 4 inches higher thagitthe
{)err?]preerélizi}l/lséfeglggetgeredrﬁggir;rtri\grr]gs?gaphlc information sys roof. A structurally substantial, waterproof, overlapping, tight—

Note: The Department of Natural Resousc&1S Registry of Closel@emediation fitting CO_Ver with Sk_ll’teCSIdes shall be provided for the ma_nh0|e'
Sitescan be found at http:/wwdnr.state.wi.us/afaw/rr on the DNR internet site. A watertight, cast—iron manhole frame and cover bolted in place
Lngoggzgggéhgtaggﬁgfstgg 21; g'sst ge?;f]tg Sklggfec‘ Remediation Sites can a{gfth a gasket may be substituted for a curbed manhatebaur

Y 9 g . . face pumproom pitadjoining a basement or a pit not having the
(c) Water quality A well should produce bacteriologically manholecentered over the well may haasection of well casing

safewater and produce water free from contaminant levels jn_ . . o :
- %l‘pelnstalled directlyabove the well. This pipe shall be equal in
exceedencef the drinking water standards of s. NR 812.06. If igeor laxger than the well casing pipe and it shall be sesltd

well does not produce bacteriologically safe water or produc
water containing contaminant levels in exceedence of the drink" approveq well seal or cap. )
ing water standards of s. NR 812.06 the department may requirdC) Drainage. The department recommends that a pit be
thewater system to be upgraded to meet the requirements of higinedby a separate, metal, gravity drain disgireg to the
chapteror abandoned according to the criteria and requiremegt®undsurface or to a subsurface pocket of permeable sand or
of s. NR 812.26. gravel. The drain pipe shall be watertight. If there is a backflow
(2) PrTs. Existing pits used only for the housing of valees Or seepage from the drain_ into the pit at any time, the drain shall
exemptfrom the requirements of this section except that a pit use@sealed. When a drain is not installed, the department recom
for this purpose shall be watertight, may not be connected téhgndsthat the pit have a watertight sunfpsubsurface pump
sewershall be drained to permeable soil or to the ground surfatepm pit adjoininga basement may be drained to the basement if
and may not be subject to flooding. Existing well or pressure taifile basement is adequately drained. If the basement is not ade
pits, alcoves and subsurface pumprooms constructed/gtdr  quatelydrained, gpartition wall in the entrance at least one foot
10, 1953 shalbe approved and shall either comply with the condhigherthanthe pit floor shall be provided. &V subsurface pump
tions of an approval to construct the pit or the minimum requireoom pits adjoiningbasements where the basement is subject to
mentsof s. NR 812.36 (2). Pits constructed prior to April 10, 195fooding shall be discontinued for use as a well pit and the well
shallmeet the following minimum requirements: shallbe abandoned according to s. NR 812.26. The pit need not
(a) Construction. The entire pit or subsurface pumproonbe abandoned. Pit drains or sump pump disphgipes mayot
structureshallbe constructed of reinforced watertight poured coibe directly connected to a sewer or other plumbing system.
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Removable or
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heater Pressure
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v 7 = TIPS~ = mrm =
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Reinforced watertight
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Watertight Steel, Cast iron or Copper

Figure 47. Minimum requirements for existing well pits.
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(d) Well height. The well casing pipe shall terminate at leasibovethe established ground grade, the curbing shall terminate at
6 inchesabove the floor of a pit or a subsurface pumproom g#ast6 inches above the reservoir roof. The manhole shalide
(alcove) connected to a basement and shall be provided withwdded with a waterproof, tightfitting, overlapping metal cover
approvedsanitary well seal. If the well casing pipe does not extendth skirted sides.
?"“ﬁaSt 6||'"°h¢3 above the ﬂoémz pit ma}y remain in ﬁerwcbe only (¢) A reservoir overflow pipe shall bestalled watertight just
if the well casing pipes extended to at least 12 inches above thg,jerthe roof of the reservoir and entirely above the established
pit floor and if the pit structure meets the requirements of this Sef,,nqgrade It shall terminate at a point at least 12 inches above
tion. If the pit is a subsurface pumproom (alcove) connected t it established ground grade with a screened, downturned elbow

basemenand the pit floor is lower than the basement fltoe ¢ " oyisting overflow pipe is totally buried betweenrtgervoir

floor shallbe raised to a height at least even with the basem . . e . .
floor by pouring concrete. The well casing pipe shall be extend a% its outlet, it shall be eliminated by properly sealing the pipe
With concrete at the reservoir

atleast 12 incheabove the height of the newly poured pit floor . ) ]
(e) Pit venting. Well pit vent pipes, if used, shall be located in _(d) A gravity dischage pipe to the reservoir shall extend
oppositecorners. One pipe shall extend to within one foot of tHghtirely above established ground grade and through the roof of
pit floor and the other extend only down through the pit roof. THBE reservoir or manhole curbing. Service pipe connections shall
upperend of each veripe shall extend watertight through the piP€ Sealed watertight. A pressurized service pipe may be connected
roof and terminate with a reverse bend and screened outlet. to the reservoir below ground grade provided ifrisler a continu
Note: Approval has been required to construct a pit since April 10, 1953.  ouspressure which is greater than the ground surface elevation.
(3) NoncompLyINGPITS. When the pit structure does not meet (e) The reservoir shall meet the location requirements listed in
the minimum constrl_Jction requirements of sub. (2) or vv_hen watgableA in effect at the time of its construction.
gainsaccess to a pit through the floor or walls, the pit shall be (f) When abelow ground—grade reservoir is to be abandoned,

abandoneand filled after properlgxtending the well casing pipe it shall be filled according to dugell abandonment requirements
abovegrade or properly abandoning the existing well accordi s. NR 812.26 (7) (a) 4. for dug wells

tos. NR 812.26. At least one wall of the pit shall be removed or - . .
the wall perforated, and the floshall be perforated to facilitate _ (5) DUGWELLS. An existing dug well may be continued in-ser
good drainage. If the pit is a subsurface pumproompitneeed  Vice only if it continuously produces water bacteriologically safe
not be filled. Any modifications to thpit allowed by the depart andcontaining contaminant levels below the drinking water-stan
mentshall be made to meet the requirements for new pitdNRs. dardsof s. NR 812.06. Use of dug wells is not recommended by
812.36. the department. A dug well may nbke reconstructed without

(4) ReservOIRs. (2) An existing reservoir shall be constructe@PProval.Existing dug wells shall meet the following minimum
of steel omreinforced concrete. If constructed with concrete, tHePnstructionrequirements:
roof shall be watertight, reinforced, poured concrete having a(a) Curbing. The curbing of every dug well shak of water
thicknessof at leasb inches. The walls and floor of the reservoitight reinforced poured concrete or at least 3/16 inch thick steel
shallbe watertight and constructed of reinforced, poured concretgbing with watertight joints. Fieldstone curbing may not be
or equivalent watertight construction. used.The curbing shall extend above grade at IBasthes and

(b) The manhole curbing shall extend at ld&sinches above beprotected from flooding. An open annular space may not exist
the established ground grade. If the reservoir roof terminatasoundthe dug well curbing.
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Approved well seal or cap f“"\"’L

- Approved well seal
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~Sampling faucet
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Reinforced watertight” \\ N
poured concrete or L 8
equivalent e min.

Figure48. Requirements for an existing pit connected to a basement (subsurfagerangementUnprotected buried suction lines not enclosed in
pumproom). ) conduitmay not be used. Nonpressure conduit shall be welded or

(b) Depth. If the well was dug after Junk975, the watertight threadedwatertight to the well casing pipe and shall be at least 4
curbingshall extend to a depth of at least 25 feet below ground sichesin diameter and shall enter the basement such that the bot
faceand the well shall produce bacteriologically safe wéftéie  tom of the conduit is at least 6 inches above the basement floor
well was dug prior to June, 1975, thatertight curbing shall  Note: The departmenecommends that the pump impeller or cylinder of pump
extendto at least the 15—foot depth and the well shall produce bagitsbe located in basements not subject to flooding and be at least onbduet
teriologically safe water the floor See.flgures 49 and .50 for nonpres.sure con.dun installations. _

(c) Cover. The dug well coveshall be of watertight, reinforced  3- Buried submersible pump discgampipes connected pit-
concreteat least 5 inches thick and wide enough to overlap t sadapters or pitless units shall conform to the specifications in
curbingby at least 2 inchett.shall provide a tight seal and be frees- NR 812.17 for steel pipe or shall conform to the requirements
of joints. A steel well casingipe sleeve meeting the requirement! the “Pipe andTubing for water services and private water
for potable well casing pipe in s. NR 812.17 shall extend watdpains table inch. Comm 84. This pipe shall be maintained under
tight through the cover to provide access for installing the punfpy/Stempressure at all times. No check valve may be placed in the
The steel well casing pipsleeve shall extend at least 8 incheBumpdischage line between pitless adapter or unit and a pres
abovethe cover and have a watertight seal. suretank or other pressure vessel. The check valve shall be located

(d) Equipment location.Pumping equipment or attachment£itherat the top of the submersible pump, in that portion of the dis
may not be installed for a dug well so that acceshednterior of Chargepipe within the well or on the spool of an approved spool—
thewell will be required for maintenance or repair type pitless unit. _ o _

(6) PUMP AND PUMPDISCHARGEINSTALLATIONS. Existing pump  (b) Installation for water supplies serving installations other
installationsconstructecprior to April 10, 1953 shall reasonablythanschools, high capacity well installations and those installa
complyto the requirements that went intéeef on April 10, 1953. " tionsidentified in par(a) shall meet the following requirements:
Existing pump installations constructed after April 10, 185all 1. The subsurface connection to the well casing pipe may be
conformto the following requirements: made with an approved factory—assembled pitless unit providing

(a) Installations for water supplies serving a maximum total ¢fie unit is installed according to the requirements of s. NR 812.31
3 families in residential units shall meitte following require (1) and (3) or (4).
ments: 2. For of-set pump installations, any suction pipe sheall

1. The subsurface connection to the well casing pipe may &eclosedn a sealed pressurized condaugtween the connection
made with an approved weld—on pitless adapter or wdth to the well casing pipe and a basement, or shall be connected to
approvedpitless unit providing the adapter or unit is installethe well with an approvedfactory-—assembled pitless unit
accordingto the requirements of s. NR 812.31 (1), (2) (a), (3) antbsignedor and having a concentric pressurized piping arrange
(4). ment.Unprotected buried suctidimes or suction lines enclosed

2. For of-set pump installations, any buried suction pipé& nonpressure conduits may @ used. The pipe for a pressur
shallbe contained in a sealed pressurized conduit or nonpresszed conduit shall meet the requirements able Vand shall enter
ized conduit, meeting the pipe requiremesftSable \/ between thebasement such that any pump suction pipe in the basement not
the connection to the well casing pipe and a basement, orghalkenclosedn a pressurized conduit shall be at least 6 inches above
properlyconnected to thevell with an approved pitless adapter othe basement floorThe department recommends that the pump
pitless unit designed for and used with a concenpiping impelleror cylinder of pump units be locatéu basements not
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subjectto flooding and be at least one foot above the.fldee fig the pump base flange is bolted watertight to a well casing pipe

ures34-36 for pressurized conduit installations. flangeand has a gasket seal; if the pump is firmly threadéueto
3. Buried submersible pump discharpipes connected pit- ~ Well casing pipe for small diameter pipe; or if the structured base
lessunits shall meet the requirements of sub. (6) (a) 3. of the pump hagecesses and is bolted to the top of the well casing

4. When an existing &et pump installation using a ncm_pipewhich is at least 2 feet above the regional flood elevation. The

: : - well casing pipe flange or the top of the well casing pipe stmall
pressureconduit has been or will be converted to a submersﬁ‘iﬁ; A )
pumpinstallation, the basement end of the non—pressure con |{1ateat the height |r'1d|cated n SL.'b' (7). .
shallbe permanently sealetatertight, except when the conduit () P_ur?]p cc_)r!nect|onshtceserv0|rﬁ. If water 'ﬁ' pl)lutraned_to a
doesnot extend at least 6 inches above the basement fipor €S€rvoirthe piping attachment to the pump shall be maitie
which case the non—pressurenduit shall be completely elimi Watertight pipe fittings. The disctge pipe from the pump shall
nated and replaced with pressurized disphariping according enterthe reservoir ira watertight manner through that portion of
to the requirements of ss. NR 812.28 and 812.32 (4). the structure extending above the ground graaégss a subsur
(c) Pump installations for water supplies serving schools afz?fereservow supply pipe is connected to the well by an approved

. : . ! ol t ly pi intai

high capacity wells shall be provided with an above-ground di essadapter anthe supply pipe can be maintained under a con

) g - nuouspressure head which is greater than the ground surface
chargemeeting the minimum requirements of\R 812.32 (1) gevation.In such case the supply pipe shall terminate near the

(@), (5), (6) and (7), except when the high capacity or schoghiom of the reservoir float control switch or low and high
approvalallowed for alternate installation. waterlevel electrical pump-control elements may be provided to

(d) Pit pump setting A pump located in a conforming pit shallcontrolthe pump. A check valve may be installed only in the por
be installed to allow the sealing of the top of tivell with an tion of the pump dischge pipe located within the well.

approvedsanitary well seal. (g) Pump installations for flowing wellsPump installations
(e) Hand pumps.Handpumps may be continued in service iffor flowing wells shall meet the requirements of s. NR 812932
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Figure49. Minimum requirements for pump installations for existing wells with non—pressure conduit connections.
(7) HeicHTsorFexisTINGWELLS. When a well is not terminated  (c) High capacityschool and wastewater treatment plant wells
in a basement, a pit, an alcove or a subsurface pumproom, the sl terminate at least 12 inches above established ground grade,

casingpipe shall extend above grade as follows: and
(a) Wells constructed prior to Aprll0, 1953 shall terminate at  (d) All wells constructed after February 1, 1991 shall terminate
least6 inches above established ground grade, atleast 12 inches above established ground grade.

(b) Low capacity wellsexcept school and wastewater treat (e) All wells constructed oar after October 1, 1975 located
mentplant wells,constructed between 1953 and February 1, 1991a floodplain shall extend &ast 2 feet above the regional flood
shallterminate at least 8 inches above established ground graeyationfor the well site.
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211 DEPARTMENT OF NATURAL RESOURCES NR 812.42

(8) ExisTING WELL SEALS AND CAPS. Wells constructegbrior  When a cap or seal is replaced, it shall be replaced with an
to February 1, 1991 may be covered with overlapping caps ratapprovedvermin—proof cap or an approved sanitary well seal. The
than vermin—proof caps or sealSanitary seals having one ordepartmentecommends that a vermin—proof cap or seal be pro
2-pieceplate seals may be used, but 2—piece plate seals mayioed for an existingnstallation whenever any maintenance work
usedonly if the well is enclosed in a pumphouse, building or pits done to the well or pump installation.

Approved
Well Seal

(O

Pressure
Approved Tank
Adequate Weld or Well Seal Jet Pump
P/ Threaded Tee
s = 2
j t&.lé ,‘ \/
Non-pressure Conduit ,‘43134) Sample Faucet
Meeting NR812.17 i ke 6" min.
e
ik
L Permanent Well Casing }'35,5
s
.df 4{ P =L oy €T~ - =9z <1 d?
5 ¢ = P = SRS <
gANS A ey Ty SN AN

B
2

e

s /Foot Valve

Figure50. Pump installation for an existing well with a deep well jet pump assembly and a non—pressure conduit.

(9) WELLSIN BASEMENTSAND WALKOUT BASEMENTS. (@) Wells  to the requirements of s. NR 812.26 unless otherwise accepted by
in basements, not including wells in subsurface poomps the department. Any replacement well shall meet the require
(alcoves).1. Wells constructed after April 10, 1953 terminatingnentsfor new wells in this chapter
in basements or wells constructiter July of 1951 terminating  (b) Wells in walkout basementéxisting installations termi

undera building addition shall be permanently abandoned accofhtingin walkout basements may remain in service if the follow
ing to the requirements of IR 812.26 unless otherwise acceptethg conditions are met:

by the department. _ _ 1. Itis possible to walk directly outside from the walkout
2. Wells constructed prior to April 10, 1953 terminating irhasementvithout walking upstairs or upslope.

basementsshall be evaluated by the department a case— 5 The surface of the ground around the door of the walkout

Saniarysafely of the wel location and consiruction, purmp insta) 25 b0pes down away from the door

lation and condition of the basement in terms of the potential for 3. The well and pump are acce§5|ble for repair and remoyal.

the well to continuously produce water free from contaminants, 4: Thewell produces water continuously free from contami

Screensnay not be replaced on driven—poivells terminating in nantsin excess of the drinking water standards of s. NR 812.06.

basementsVhen a driven—point well screen needplacement, History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (1) (intro.), (a),

b), (2) (intra.), (a), (d), (5) (b), . (b) 2., (e), (7) (intro. A3n(f),
thedriven—point well shall be permanently abandoned accordi ((bz))zgl.r,“(rgo),) (%)(e()a)eg(;?s)té;)ség)té%)bzer1(9342, N(g.) 4(e375)>,('(?ft1rg—)1(?%z(f;‘c)olrr(g%{(ign
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in (6) (a) 3. made under s. 13.93 (2m) (b) 7., Stats., Redigr2000, No. 533; CR N\
00-111:am. (1) (b), Register October 2001 No. 55@, Hf-1-01. Steel well casing pipe
SubchapterV — Variances /—/

—

NR 812.43 Variances. (1) When strict compliance with
therequirements of this chapter is not feasible, a variance may b&
requestedAll variance requests shall be in writing, except for
situationsthat may require an immediate response, in which case:
avariance may be requested verbally from the oywarehe own
er’'sagent, and a verbal variance may be granted by the departmep
to be followed up with a written confirmation. If therbalrequest
is made by the ownar agent, the agent shall provitenfirmation
of the owne's concurrence with the request. A variance reques
shallinclude the names of the owner or owners and, if known, th
well driller, well constructor or pump installéthe reason or rea
sonscompliance with the requirements for this chapter is net fea
sible shall also be providedlhe department may require the
owneror the ownéss agent to submit additional information nec
essaryfor the department to determine if a variance is justified
The owner or owners shall sign the variance request. The depa
ment may condition thissuance of a variance by requiring addi
tional construction or installation features to safeguard th
groundwateiand water supplied by the installation from contami *
nation.Failure to comply with the conditions of a variance or the".
applicable requirements of this chapter voids the variance
approval.

(a) A variance requestto s. NR 812.08 (4) (g) 1., for an existin
watersupply well within 1,200eet of a proposed Iandﬂll or land
fill expansion, shall be signed and submitted to the department by
the owner of the well or byhe owner of the landfill. Both parties
shallhave the right to appeal the variance approval, pursuant to ct;
227, Stats.

1. In cases where the application for a variance hassgen
mitted by the landfill ownerthe applicatiorshall include docu
mentationthat written notification of the variance request has::

beenprovided to any well owner meeting conditions under s. NR
812. 08(4) (g) 1. Figure51. Line A. Percussion methods for low capacity* and nonpotable high-capac
ity wells in unconsolidated aquifers overlain by caving materiall @ésing pipe
2. In cases where the application for a variance hasdud®en shallextend to the5—foot depth or 10 feet below the static water level, whichever

mitted by the well ownerthe application shall includgocumen is greater The well casing pipe shall be 2 inches minimum diameter and may be
tation that writtennatification of the variance request has beeff Venfrom the ground surface.
prowdedto the landfill owner *Not including school or wastewater treatment plant wells.
(b) A variance request to s. NR 812.08 (4) (g) 1. for an EXIStIIJI-Be well casing pipe may be driven from the ground surface.
watersupply wellwithin 1,200 feet of a landfill may be granted
by the department where conditions warrant, using the concept of
comparableprotection. Comparable protectiamay be provided
by appropriate measures including, but not limitech deeper
well casingdepth setting, specific grouting materials or methods,
specificdrilling methodologyor additional well water sampling
results. These measures will be determined by the department for
the purpose okafeguarding the groundwater and the water supply
from potential sources of contamination.
(c) A variance request to s. NR 812.08 (4) (g) 1. for a well to
be constructed withirl,200 feet of a landfill not subject to expan
sionshall be signed and submitted to the department by the owner
of the well. If a variance is granted, the departnséatl notify the
landfill owner If the landfill owner is unknown, the department
shall notify the municipality where the landfill is located.
(d) Any variance granted by the department to s. NR 812.08
(4) (9) 1. shall be filed by the requester with the register of deeds
to ensure future owners of the property where the well is located
aregiven notice that a valid variance was granted.
(2) The department may allow a high capacity well with a
pumping capacity less thai0 gallons per minute to be con
structedand tobe installed with a pump according to low capacity
standardsf well water depressions and aquifer characteristics
warrantless stringent construction requirements.

History: Cr. RegisterJanuary1991, No421, ef. 2-1-91; am. (1), RegisteBep
tember,1994, No. 465, &10-1-94,CR 05— 020: m. (1) to be (1) (into.) and am.,
cr. (1) (@) to (d) Register January 2006 No. 601, eff. 2-1-0

Statlc V\‘I‘atél" level
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Steel well casing pipe

Steel well casing pipe

Bentonite slurry or @ Upper enlarged drilihole Clay or bentonite slurry or C Upper enlarged drilihole

neat cement grout neat cement grout

Static water level

Figure52. Line A.Rotary methods for low capacity* and nonpotable high capaci

wells in unconsolidated aquifers overlain by caving materialll Basing pipe shall t¥'g“"353 Line B. Percussion methods for low capacity* and nonpotable high capac

extendto the 25—foot depth or 10 feet below the static water level, whichever'1¥ wells in unconsolidated aquifers overldin non-caving material. ¥l casing

greater. pipeshall extend to the 25—foot depth orf&@t below the static water level, which
everis greater

*Not including school or wastewater treatment plant wells.

Theupper enlaged drillhole shall be a¢ast 2 inches lger in diameter than the nomi
nal well casingpipe diameter for well casing pipe with welded joints. For threade@ The upper enlged drillhole shall extend to thmttom of any non-caving material
and coupled well casing pipe, the diameter shall be at least 4 ina@sthemn the or to the 20—foot depth, whichever is the leséaran alternativéo constructing an
nominaldiameter of the well casing pipe. During constructioe upper enlged  upperenlaged drillhole, granular (8—mesh) bentonite nhi@ymounded surrounding
drillhole shall be maintained at full diameter by circulating drilling mud. thewell casing pipe during driving.

*Not including school or wastewater treatment plant wells.
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Steel well casing pipe

N\
Steel well casing pipe
Bentonite slurry or

neat cement grout Upper enlarged drilihole
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Figure54. Line B. Rotary methods for low capacity* and nonpotable high capacity
wellsin unconsolidated aquifers overlain by non—caving materiell ¥#sing pipe

shallextend to th@5-foot depth or 10 feet below the static water level, whichever
is greater
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Theupper enlaged drillhole shall be a¢ast 2 inches lger in diameter than the nomi

nal well casingpipe diameter for well casing pipe with welded joints. For threadelligure55. Line C. Percussion methods for low capacity* and nonpotable high capac
and coupled well casing pipe, the diameter shall be at least 4 inajestten the ity wells in all types of bedrock with at least 40 feet of overlying caving material.
nominal diameter of the well casing pipe. During constructiom upper enlged ~ The well casing pipe may be driven from the ground surface.

drillhole shall be maintained at full diameter by circulating drilling mud. *Not including school or wastewater treatment plant wells.
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SIS Gl types of bedrogk with at 1St 40 1oet of overlying caving material - FigureS?. Line D. Peraussion methods for low capacity* and nonpotable high capac
ity wells in all types of bedrock with at least 40 feet of overlying non—-caving material.

*Not including school or wastewater treatment plant wells. *Not including school or wastewater treatment plant wells

Theupper enlaged drillhole shall be &ast 2 inches lger in diameter than the nomi

nal well casingpipe diameter for well casing pipe with welded joints. For threade@ihe upper enlaged drillhole shall extend to thmttom of any non-caving material
and coupled well casing pipe, the diameter shall be at least 4 ina@sthemn the or to the 20-foot depth, whichever is the les8sran alternativéo constructing an
nominaldiameter of the well casing pipe. During constructios upper enlged  upperenlaged drillhole, granular (8-mesh) bentonite nb@ymounded surrounding

drillhole shall be maintained at full diameter by circulating drilling mud. thewell casing pipe during driving.
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Figure59. Line E Percussion methods for low capacity* and nonpotable high-capac
Figure58. Line D.Rotary methods for low capacity* and nonpotable high capacit%lwells in all types of bedrock with less than 40 feet of overlying non—-caving mate

wells in all types of bedrock with at least 40 feEbverlying non-caving material. *Not including school or wastewater treatment plant wells

Upperenlaged drillhole (diameter at least 2 incheg&rthan nominal well casing
pipe diameter). For well casing pipe with welded joints only

. . - . For threaded and led well i ipe, the di ter shall be at leabed
Theupper enlaged drillhole shall be &ast 2 inches lger in diameter than the nomi |a?éer{ﬁgn?hea20n$ﬁ%?;ar\;vstefgfsltﬂge e\l,gﬁ caseingla;)q;)ee.er shall be &

nalwell casingpipe diameter for well casing pipe with welded joints. For threadeeot including school or wastewater treatment plant wells.

and coupled well casing pipe, the diameter shall be at least 4 inajesttem the  Theupper enlaged drillhole shall be deast 2 inches Iger in diameter than the nomi

; ; ; f ; nal well casingpipe diameter for well casing pipe with welded joints. For threaded
nominal diameter of the well casing pipe. During constructioe upper enlged and coupled well casing pipe, the diameter shall be at least 4 in fam the
drillhole shall be maintained at full diameter by circulating drilling mud. nominal well casing pipe diameter

*Not including school or wastewater treatment plant wells.
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Figure60. Line E. Percussion methods for low capacity* and nonpotable high capacity wells in all types of bedrock with less than 40 feet of overlying caving material.
*Not including school or wastewater treatment plant wells.

For well casing pipe with weldgdints only For threaded and coupled well casing pipe the diameter shall be at least 4 igelngbdarthe nominal diameter of the well
casing pipe.
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Theupper enlaged drillhole shall be aast 2 inches Iger in diameter than the nomi
nominal

*Not including school or wastewater treatment plant wells.
nal well cas

Figure61. Line E. Rotary methods for losapacity* and nonpotable high capacity Figure 62. Line E. Rotary methods for low capacity* and nonpotable high capacity
and coupled well casing p

wells in all types of bedrock with less than 40 feet of overlying caving material. wellsin all types of bedrock with less than 40 feet of overlyi
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removed after grouting
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Steel well c\aslng pipe

and nonpotable

k

S

watertreatment plant wells in unconsolidated aquifers overlain by caving material.
—foot depth or 20 feet below the static water

Thewell casing pipe shall extend to the 60

ifggure64. Line G. Percussion methods for potable high capacityol, and waste
level, whichever is greater

Register January 2006 No. 60

he diameter of the upper enggd drillhole shall be at lea3tinches lager than the
diameterof the well casing pipe and lower drillhole shall be at least 6 inches.

the diameter shall be at least 4 inajsttean the outsideof diameter of the well casing pipe or well casing pipe couplings, if Tibed.
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Neat cement grout

nal well casingpipe diameter for well casing pipe with welded joints. For threadedl

high capacity wells in limestone and dolomite with less than 10 feet of overlyi
and coupled well casing pipe

material.
Theupper enlaged drillhole shall be a¢ast 2 inches lger in diameter than the nomi

Figure63. Line FRotary and percussion methods for lcapacity’
*Not including school or wastewater treatment plant wells.

nominal well casing pipe diameter
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Steel well casing pipe

/T Steel well casing pipe

Neat cement grout
Neat cement grout

Upper enlarged drillhole

Upper enlarged driilhole

tic water level tic water level

Figure65. Line G. Rotary methods for potable high capasiiiool, and wastewater

treatmentplantwells in unconsolidated aquifers overlain by caving material. ThEigure66. Line H. Percussion methods for potable high capacipol, and waste
:/velllcaﬂn% pipe shall extend to the 60-foot depth or 20 feet below the static wafgkertreatment plant wells in unconsolidated aquifers overlain by non—canite

evel, whichever is greater rial. The well casing pipe shall extend to the 60-foot depth or 20 feet below the static
Thediameter of the upper entgd drillhole shall be at lea3tinches lager than the  \yaterlevel, whichever is greater

outsidediameter of the well casing pipe or well casing pipe couplings, if used. '

During construction theipper enlayed drillhole shall be maintained at full diameter The diameter of the upper enggd drillhole shall be at lea8tinches lager than the

by circulating drilling mud. outsidediameter of the well casing pipe or well casing pipe couplings, if used.
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Steel well casing pipe img! Neat cement grout

Neat cement grout Steel well casing pipe
- Upper enlarged drillhole Temporary outer casing
3 set in upper enlarged drillhole
=Ty 5 1 removed after grouting

tatic water level

Figure68. Line I. Percussion methods for potable high capaityol, and waste
water treatment plant wells in all types of bedrock with at least 60 feet of overlying
cavingmaterial.

Thediameter of the upper engged drillhole shall be at lea3tinches lager than the
outsidediameter of the well casing pipe or well casing pipe couplifgsed. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
Figure67. Line H. Rotary methods for potable high capasitiiool, and wastewater

treatmentplant wells in unconsolidategfjuifers overlain by non-caving material.

Thewell casing shall extend to the 60—foot depth or 20 feet b&ievstatic water

level, whichever is greater

Thediameter of the upper engged drillhole shall be at lea3tinches lager than the
outsidediameter of the well casing pipe or well casing pipe couplings, if used.

During construction theipper enlaged drillhole shall be maintained at full diameter
by circulating drilling mud.
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Figure69. Line I. Rotary methods for potable high capasityiool, and wastewater T ot

Lrﬂlza;ter:}glr?t plant wells in all types of bedrock with at least 60 feet of overlying Cav'E?gure?O. Line JPercussion methods for potable high capasitiool, and waste

watertreatment plant wells in all types of bedrock with at leage600of overlying

The diameter of the upper ergad drillhole shall be at least 3 incheg&rthan the non-cavingmaterial.

outsidediameter of the well casing pipe or well casing pipe couplingsed. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.  The diameter of the upper engmd drillhole shall be at leatinches lager than the
During construction theipper enlaged drillhole shall be maintained at full diameteroutsidediameter of the well casing pipe or well casing pipe couplifgsed. The
by circulating drilling mud. diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
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Steel well casing pipe

Neat cement grout Upper enlarged drillhole

Neat cement grout
Steel well casing pipe

Temporary outer casing
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Figure72. Line K. Percussion methods for potable high capathool, and waste
watertreatment plant wells in all types of bedrock with less than 60 feet of overlying
cavingmaterial.

Thediameter of the upper endgad drillhole shall be at lea3tinches lager than the
outsidediameter of the well casing pipe or well casing pipe couplihgsed. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.

Figure71. Line J. Rotary methods for potahigh capacityschool, and wastewater
treatmenplant wells in altypes of bedrock with at least 60 feet of overlying non—
caving material.

Thediameter of the upper engged drillhole shall be at lea3tinches lager than the
outsidediameter of the well casing pipe or well casing pipe coupligsed. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.

During construction theipper enlaged drillhole shall be maintained at full diameter
by circulating drilling mud.
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Figure73. Line K. Rotary methods for potable high capasitjool, and wastewater Figure74. Line L. Percussion methods for potable high capaatyool, and waste

non-cavingmaterial.

treatmenplant wells in altypes of bedrock with less than 60 feet of overlying cavingvatertreatment plant wells in all types of bedrock with less than 60 feet of overlying

material.
Thediameter of the upper entgad drillhole shall be at lea3tinches lager than the Thediameter of the upper engged drillhole shall be at lea3tinches lager than the
outsidediameter of the well casing pipe or well casing pipe couplihgsed. The

outsidediameter of the well casing pipe or well casing pipe couplihgsed. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
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diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
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Steel well casing pipe

Neat cement Upper enlarged drillhole

Figure75.Line L. Rotary methods for potable hig
treatmenplant wells in all types of bedrock with less than 60 feet of overlying non—
cavingmaterial.

Thediameter of the upper entgad drillhole shall be at lea3tinches lager than the
outsidediameter of the well casing pipe or well casing pipe couplihgsed. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
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